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SPRAYING TO CONTROL FRUIT INSECTS. 

TNSECT CONTROL IN ORCHARDS AND VINEYARDS is 
largely effected by spraying, and the needs of the fruit grower 
in the protection of his crops from the attack of insects and fungi 
have been the predonainating factors in the development of our 
present excellent lists of insecticides and our variety of spraying 
apparatus. 

Although spraying is one of the more expensive of the several 
orchard operations, the value of the crop is so greatly increased 
thereby that it is a comparatively small investment, the expense 
amounting to only a fraction of the returns directly due to the 
practice. Orchard spraying is, in fact, an exceedingly cheap form 
of insurance. 

It must not be inferred, however, that spraying operations are 
uniformly successful. While a considerable degree ot skill in spray- 
ing has now been reached by a large proportion of fruit growers, 
there is still room for much improvement. Of all orchard work, 
spraying is most likely to be sHghted or even neglected, and there 
is need that fruit growers have a more intimate knowledge of 
spraying materials, spraying machinery, and especially the whys and 
wherefores of spraying. 

The term spraying,^' xmfortunately, has come to have a general 
meaning, and it is apparent that some fruit growers do not yet 
understand that the kind of spray and the manner of application 

Note— This bulletin gives directions for the preparation and use of the more im- 
portant insecticides necessary in combating the various insect pests of orchards, 
vineyards, etc., as well as other information of use in preventing or reducing insect 
losses to these crops. 

Various types of spraying apparatus, nozzles, etc., are described and illustrated, 
with special reference to their use in orchards and home grounds. 

A ready reference table for the dilution of sprays is given (p. 75), and also a chart 
(fig. 34, p. 73) showing what sprays may be combined and what plants treated with 
given sprays. 

The paper concludes with a discussion of the more important insects attacking 
the apple, pear, quince, peach, cherry, plum, grape, currant, and gooseberry, and 
gives spraying schedules for the treatment of insects and diseases of the apple, peach, 
and grape. 
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(icpmid Tipoii Uie clianictrr of insect or insects to be controlled. The 
iil)-to-(lnte orchanlist M'ill know jnst eticli siipj-ny api)lication is 

intended to do and Avill realize the inii)ortanee of si)rn3'ing at ttie 
proper time and hi the i)ro])er way. A l)ctt(M- mideivtanding on the 
part of fruit growei-s of the life and habits of the insqct pe*t« of their 
crops and of the nature of insecticides will add much to the rfRciency 
of tJieir work m fighting iJwwn. 

There arc sev(M-al im])ortnnt. insiM l ptists, however, for which .spray- 
ing does not give protection, and the (control of the^se must not he 
overlooked hy the orchardist. Of these the most serious are the sev- 
eral species of horei-», which arc hest destroyed by systematic ''worm- 
ing/' once or twice each year. The gr(?«t d^irahility of keeping 
hist%cts reduced hy up-to-date orchard prfieiice, as fertilization, 
thorough cultivation, and attention to pruniiig and other operations 
can not he emphasized too strongly, mil it wdl nppreciiit^l by oui- 
mmi j)r0gre6sive and suoiM^siful groweis. 

HOW rnsKCTS feed. 

A knowledge of the character of the mouth parts of insects is of 
importance to the fruit grower, for it determines the general character 
of sprav.s to he used. Broadly speaking, all m%em secure their food 
in ofta yf two wavs: (1) By actually biting out and swallowing ])or. 
inms of the food niatporiaJ, ur (2) by sucking out the juices from the 




|.„;. l.-Kxumples otivmm with biliiig mmilh |urls: «, <ir,m\M^\mr, b, f, U.«al^; r, rf, «iwny liirv;u 

/,eat6rpill«r. 
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Vic. 2.— Kxarnples of insocl.s with stieklii*? moiitli pjirLs; aw, fs<*t»Ift in^^^^C^; /. kii»fliopi)or; plnnl biig; 

ft, npliids. 

interior j)()rti()ns of tlie host. WHiilc there are oxco])tioiis to this 
gcncnil statement, these are unimportant in the i)rescnl connection. 

Biting and sucking types (rf mouUi pai aro on two quit-e dist.inf't 
j)huis. In the former there are two horny, o])j)()sahlc jaws, working 
sideways, and certain acTcssory appenchiges, with which particles 
of the \m{j hud, fruit, or other food substances nre cut out and passed 
on as more or less solid j)articles to tlie food canal for digestion. 
This tyj)e is found in several order's of insects, as in cjitcrj)ilhn's, or 
t-he hwr*t5 of motJis n4id butterflies, aduJt beetles and t-hair grul)S, 
grasshoppers, crickets, sawflies and their larvie, bees, etc. (fig. 1\ 
All biting insects aro subject to d(»struction with ai-senicals or other 
s^tomach poisons. Some biting insects, however, as borci^s and cer- 
tain root-infesting forms, do not feed in situations where j)oi.s()ns 
may be applied, and for these a di fie rent treatment is necessary. 

In most inScM'ts Jiaving sucking mouth j)arts the mandibles and 
maxilhv are drawn out into long setie, or bristles, which arc inclosed 
in a greatly modified tubelike lower lij), or beak, the four set;c and 
beak con«l#itut-ing a sucking apparatus with which juices nni^' be 
<h'awn uj) from plants. Plant-lice, scale insects, leafhoj)pei's, the 
pear j)sylla, and the true bugs, very imj)ortant enemies of the fruit 
grower, jue sucking in*>©ct« (fig. 2) and for their cont4-ol Uic so-caJlod 
contact sj)rays are used, such as corrode the body or j)enetrate the 
breathing pores of the pests or otherwise cfi'ect their destruction. 

Biting and sucking insects of ton occur in a way to permit of tliiiir 
pracUoa^l destruction by j)oisoning iiu) air which thoy brwitJie, as 
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with hydrocyanic-acid gas or carbon disulphid. The fumigation of 
trees with hydrocyanic-acid gas is extensively practiced in Cah- 
fornia in the destruction of scale insects infesting citrus trees, and 
to a less extent elsewhere. The use of this gas in the control of 
deciduous-fruit insects has been thoroughly investigated and discon- 
tinued, on account of its cost, in favor of spraying. Deciduous and 
other nursery stock, however, is now regularly fumigated by most 
nurserymen to guard against the possible dissemination of injurious 
insects (p. 43). 

SPRAYING DORMANT TREES. 

The spraying of trees during winter and spring, or when they are 
in a dormant condition, is directed largely against scale insects, 
especially the San Jose scale (p. 76). There are two principal ad- 
vantages in spraying at this time: (1) The absence of fohage per- 
mits of more thorough applications, and (2) the sprays may be used 
much stronger than during the growing season. Contact sprays are 
employed, as lime-sulphur solution, fish-oil and other soap washes, 
kerosene and crude-petroleum emulsions, miscible oils, and the like. 
The prime essential is thoroughness in maidng applications, so as to 
cover every part of the tree, because in general only those insects 
actually hit with the spray are killed. 

Applications may be made in late fall as soon as most of the leaves 
have fallen, at favorable times during the winter when the tempera- 
ture is above the freezing point, or, preferably, in the spring shortly 
before the buds are due to swell. There is probably less danger to 
fruit buds and twigs from the use of sprays in the spring than at 
other times, especially in the case of fish-oil soap wash and the min- 
eral-oil emulsions. Better results follow spraying with lime-sulphur 
solution in late spring than in late fall or during the winter, since 
this insures some spray on the trees during early summer, which is of 
value in killing any young scales, the offspring of adults which may 
have escaped destruction. 

Spraying dormant trees for the San Jose and other scales and for 
other insect pests has come to be a very important part of orchard 
work, especially in the East and on the Pacific slope, and in general 
it is possible so to time this work that a single appUcation will reach 
most of the troubles controllable by dormant-tree sprays. Other 
things being equal, the insecticide having the greatest range of use- 
fulness should be employed. Of the several dormant-tree sprays, 
the standard lime-sulphur solution is the one most generally used 
against the San Jose scale, and it is equally effective against several 
other insects which may coexist on the trees. It is an excellent 
fungicide, and, aside from the inconvenience experienced in its prepa- 
ration and its disagreeable character, it furnishes an ideal spray for 
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dormant trees. Abundant experience has shown it to be an effective 
remedy in the control of the San Jose scale (p. 76) under all condi- 
tions, and for most other diaspine scales, as the cherry scale/ the 
walnut scale/ the West Indian peach scale/ the European fruit 
scale,^ and reasonably so against the oyster-shell scale (p. 76), and 
the scurfy scale (p. 77). Lecanium scales, such as the terrapin scale 
(p. 87) and the brown apricot scale/ are more effectively controlled 
by mineral-oil sprays. One .thorough treatment each year, there- 
fore, with lime-sulphur solution will keep well under control the more 
important scale-insect pests of the orchard. 

There are certain other troubles controlled by the dormant-tree 
sprayings with lime-sulphur solution. It has been found effective 
in destroying eggs of the pear-tree psylla (p. 85) and has long been 
known as effective against the pear-leaf blister mite (p. 84). The 
red spider^ and eggs of the clover mite^ and other mites are 
probably also destroyed. In California, if applied in late spring, 
the lime-sulphur solution has been found effective in destroying the 
peach twig-borer (p. 87). Entomologists are not agreed as to the 
benefit from lime-sulphur spraying in the destruction of eggs of apple 
aphids (p. 77) and other plant-lice, but its value in this connection 
is perhaps not unimportant. In practice, therefore, the plan should 
be to make one thorough application of lime-sulphur solution to 
orchards each spring as a general treatment for the control not only 
of the San Jose scale but of many other scale insects and other pests. 



By summer spraying is meant the application of spray materials 
during the period of foliage. The work is directed principally against 
bud, leaf, and fruit eating insects, and for these arsenicals chiefly 
are used. Dilute contact insecticides also are employed in the con- 
icrol of certain insects, as aphids, red bugs, leafhoppers, etc. 

The arsenicals in most general use are arsenate of lead, Paris 
green, and arsenate of hme. The aim is to use these about as strong 
as the foliage will stand without injury, though arsenate of lead 
may be used in unnecessarily large quantities without injury to 
most plants. The foliage of stone fruits , as cherry j plum, and peach, 
is on the whole quite tender j and on these arsenicals must he employed 
with caution. Arsenate of lead is least likely to do harm, though 
more than two applications, especially to peach, may cause shot- 
hoUng and dropping of leaves and burning of the fruit. 



SUMMER SPRAYING. 



1 Aspidiotus forbesi Johnson. 

2 Aspidiotus juglan^-regiae Comstock. 

3 Diaspis pentagona Targioni Tozzetti. 
* Diaspis ostreaeformis Curtis. 



5 Lecanium corni Bouche. 

6 Tetranychus telarius Linnaeus. 
^ Bryobia pratensis Garman. 
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Summer spraying is now more or less universal in the case of the 
apple, peach, and grape, and spraying. schedules have been arranged 
which are effective in the control of, or greatly reduce the principal 
insect and fungous diseases of the fruit and foliage of these crops. 
(See pp. 82, 90, 98.) 

GENERAL CLASSIFICATION OF INSECTICIDES. 

As already indicated, the important insecticides may be grouped 
principally into three series, as follows: 

Insecticides for biting insects (stomach poisons). — ^Arsenate of lead, 
Paris green, arsenate of lime, arsenate of soda, arsenite of lead, ar- 
senite of lime, arsenite of soda, Scheele's green, London purple, 
white arsenic, hellebore, etc. 

Insecticides for sucking insects {contact sprays), — Lime-sulphur 
solution, self -boiled lime-sulphur mixture, fish-oil soap wash, kero- 
sene emulsion, crude-petroleum emulsion, distillate emulsion, 
nicotine solution, pyrethrum, caustic soda, caustic potash, carbolic- 
acid emulsion, sulphur spray, resin wash, etc. 

Fumigants. — Hydrocyanic-acid gas, carbon disulphid, sulphur 
dioxid, etc., effective against all classes of insects when it is feasible 
to use them. 

ARSENICAL INSECTICIDES. 

ARSENATE OF LEAD. 

Arsenate of lead is the best known and most extensively used 
stomach poison for insects, and it has a wider range of usefulness 
than has any other internal poison now available. It is safe for use on 
the foUage of most plants, possesses good adhesive quaUties, and, 
owing to its fineness, remains in suspension well in water. More- 
over, it can be safely combined with certain contact sprays, as nico- 
tine, kerosene emulsion, soaps, etc., and with a number of fungicides, 
such as lime-sulphxir solution, self-boiled lime-sulphur mixture, and 
Bordeaux mixture. It should not, however, be combined with 
sodium or potassium sulphids. 

Commercial arsenate of lead may be obtained in the paste or pow- 
dered form. The latter is coming into extended use by reason of the 
convenience with which it may be handled and stored and the saving 
in freight by the absence of water. The paste arsenate of lead, how- 
ever, may be stored from year to year if properly covered with water 
to prevent drying and protected from freezing temperatures. 

There are two principal kinds of arsenate of lead, depending upon 
their chemical composition: (1) That known commercially as neutral, 
triplumbic, or ortho-arsenate of lead; and (2) standard or acid arsenate 
of lead. The former is less injurious to foliage and for this reason has 
been recommended for use on peach, plum, etc. It should be noted, 
however, that it is somewhat less rapid in its killing effect than the 
acid arsenate of lead. 
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# A standard for commercial arsenate of lead paste was established 
by the Federal insecticide act of 1910. It should contain not less 
than 12 J per cent of arsenic oxid; not more than f of 1 per cent of 
water-soluble arsenic oxid, and not more than 50 per cent of water, 
The better grades of paste arsenate of lead now on the market con- 
tain from 15 to 17 per cent of arsenic oxid, and the powdered form of 
this poison usually contains from 30 to 33 per cent of arsenic oxid. 

Directions for use. — Before adding paste arsenate of lead to the 
spray tank, it should first be mixed with water to make a thin paste. 
Likewise, the powdered material should be mixed with a little water 
or else slowly sifted into the spray tank, provided the tank is partly 
filled with water which is being vigorously churned by an agitator. 
For the control of most chewing insects which destroy deciduous- 
fruit crops arsenate of lead should be used at the following strengths: 

Arsenate of lead, paste pounds. . 2, or 

Arsenate of lead, powder , pound . . 1 

Water or fungicide gallons.. 50 

When smaller quantities are desired, the proportions indicated 
above should be observed. (See dilution table, page 75.) 

HOMEMADE ARSENATE OF LEAD. 

The following method for the homemade preparation of arsenate 
of lead will give a good product without any material waste of chem- 
icals and will require a minimum amount of time.^ For every pound 
of lead arsenate it is desired to make, use either of the following: 

Formula A. 



Sodium arsenate (65 per cent) ounces. . 8 

Lead acetate (sugar of lead) do 22 

Formula B. 

Sodium arsenate (65 per cent) ounces. . 8 

Lead nitrate do 18 



If the sodium arsenate (p. 13) employed is 50 per cent strength, use 
lOi ounces instead of 8. Of the pure crystallized salt, 14 ounces 
would be required to furnish the same amount of arsenic oxid as would 
be furnished by the given amoimts of the 50 and 65 per cent grades 
if they actually contain these percentages. The formulas are based 
on lead acetate containing 60 per cent of lead oxid and lead nitrate 
containing 66 per cent of lead oxid. The product prepared from lead 
nitrate is considered slightly more desirable. 

Dissolve each salt separately in from 1 to 2 gallons of water ^ (they 
dissolve more readily in hot water), using wooden vessels. After 

1 Haywood, J. K., and McDonnell, C. C. Lead Arsenate. U. S. Dept. Agr. Bur. Chemistry Bui. 131. 
1910. 

2 The solution of lead acetate may have a milky appearance, but this is not objectionable, and it need 
not be filtered. 
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solution has taken place pour slowly about three-fourths of the lead 
acetate or nitrate into the sodium arsenate. Mix thoroughly and test 
the mixture by dipping into it a strip of potassium iodid test paper/ 
which will turn a bright yellow if lead is in excess. If the paper does 
not turn yellow, add more of the lead salt slowly, stirring constantly, 
and test from time to time. When the solution turns the paper 
yellow, sufficient lead salt is present, but if it should occur that the 
paper does not turn yellow after all the lead salt has been added, 
dissolve a little more and add until an excess is indicated. The great 
advantage of this test is that it is not necessary to filter the solution 
or wait for it to settle. 

If the paper is not at hand, the test may be made by adding a few 
drops of a solution of potassium iodid, whereupon, if lead is in excess, 
the instant the drops touch the solution a bright yellow compound, 
lead iodid, wiU be formed. 

It is very essential that the lead salt be added in sligTit excess, but 
a large excess should he avoided. 

If the material has been carefully prepared with a good grade of 
chemicals, it will not be necessary to filter and wash the lead arsenate 
formed, though it would be a safe precaution to allow the lead arsenate 
to settle, then to decant the clear solution and to discard it. Approx- 
imately 1 pound of actual lead arsenate (on a dry basis) wiH be ob - 
tained by using the amounts of chemicals specified, which is equiva- 
lent to practically 2 pounds of commercial lead arsenate in the paste 
form. It may be made up to 50 gallons of water if a formula which 
calls for 2 pounds of commercial lead arsenate paste is being used; 
or, if a stronger application is desired, add less water. 

ARSENATE OF LIME (ARSENATE OF CALCIUM). 

Arsenate of calcium, or arsenate of lime, has recently come into 
use as an insecticide as a result of experiments by the Bureau of 
Entomology.2 It is a compound somewhat similar to arsenate of 
lead, in which lime has been substituted for the lead. 

Arsenate of lime can be profitably used for the control of chewing 
insects upon plants whose foliage is not tender. This poison, there- 
fore, should not he used on the peach, cherry, plum, or other stone 
fruits, but may be used on apple, pear, grape, and many vegetables. 
It may be combined with lime-sulphur or Bordeaux mixture without 
depreciating the value of the insecticide or the fungicide. 

Arsenate of lime is now obtainable on the market in both paste 
and powder forms. The latter, as with other commercial insecti- 
cides, is generally preferable. The powdered calcium arsenate 

1 If potassium iodid test paper can not be obtained it may be prepared by dissolving a few crystals of 
potassium iodid in about a tablespoonful of water and saturating filter paper or blotting paper with this 
solution. After the paper has dried it should be cut into strips and kept dry until needed. 

2 Scott, E. W., and Siegler, E. H. Miscellaneous Insecticide Investigations. U. S. Dept. Agr. Bui. 
278, p. 47. 1915. 
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usually contains 42 to 46 per cent of arsenic oxid (AS2O5), while the 
paste product contains approximately 17 to 20 per cent. It is not 
only cheaper than arsenate of lead, pound for pound, but, since it 
contains a higher percentage of arsenic oxid than arsenate of lead, 
somewhat less of the arsenate of lime is required for spraying purposes. 

Directions for use, — The directions for mixing the commercial cal- 
. cium arsenate preparatory to spraying are as given for commercial 
arsenate of lead (p. 9). For most chewing insects the amount of 
arsenate of lime required is : 

Arsenate of lime, powder pound. . |, or 

Arsenate of lime, paste pounds. . 2 

Water or fungicide gallons. . 50 

Unless arsenate of lime is used with some spray material containing 
lime, as lime-sulphur solution or Bordeaux mixture, it will be safer 
to add the milk of lime made by slaking 2 to 3 pounds of stone lime 
to each 50 gallons of spray. See dilution table (p. 75), for other 
quantities of spray. 

In recent experiments,^ it is reported that a combination of arsenate 
of lime and lime-sulphur, used as a summer spray for apples, caused 
less injury to the foliage than an equivalent strength of arsenate of 
lead and lime-sulphur. 

HOMEMADE ARSENATE OP LIME. 

The home prepare.tion of arsenate of lime is a comparatively simple 
matter. With normal market prices for raw materials, the actual 
cost of the finished product, exclusive of labor, need not exceed 3 
or 4 cents per pound for a high-grade preparation in paste form. 

Arsenate of lime logically should be made from lime and arsenic 
acid, but the latter can not be readily obtained upon the market at 
this time, and hence no formula involving this material is given. It 
can be made from a number of other chemicals, as by combining 
sodium arsenate with stone lime, calcium chlorid, or calcium acetate, 
etc. 

All things considered, the best materials for the home manufacture 
of calcium arsenate are high-grade fresh stone lime containing 90 
per cent or over of calcium oxid, and fused (dry powdered) so^um 
arsenate having 65 per cent of arsenic oxid. 

Directions for making. — The formula and approximate cost of 
ingredients are as follows 

Fresh stone lime (90 per cent CaO) . .pounds. . 55. Approximate cost, $0.30 
Sodium arsenate fused (dry pow- 
dered), having 65 per cent 2 AS2O5 . . . do. . . . 100. Approximate cost, |10.00 
Water, 26 gallons do 208. 

Total weight of arsenate of lime do 363. Total cost $10. 30 

1 G. E. Sanders. Arsenate of lead vs. arsenate of lime. Proc. Ent. Soc. Nova Scotia, No. 2, 1916, p. 
40. 1917. 

2 If sodium arsenate eontainmg 50 per cent AsgOs is employed, it will be necessary to use 30 ner cent 
more than the above formula specifies. 
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The amounts of the ingredients in the formula may be proportion- * 
ately increased or decreased to make any desired quantity of arsenate 
of lime. 

Place the stone lime in a clean receptacle such as a 50-gallon wooden 
barrel. Then dissolve the sodium arsenate in boiling water and, 
while still hot, use this solution for starting the lime to slake; as 
slaking progresses add the remainder of the sodium arsenate solution, 
taking care not to drown the lime. During the course of the slaking 
it is very important to stir the contents vigorously with a hoe or other 
convenient implement so as to insure an even distribution of the 
poison. Continue the slaking, adding more water as necessary, until 
it is complete and a total of 26 gallons of water, including that used 
in dissolving the sodium arsenate, has been added. The slaking 
should be active so as to generate considerable heat, which will 
accelerate the chemical reaction. 

After the arsenate of lime has cooled, a quarter-inch hole should 
be bored in the side of the barrel one-half inch above the surface of 
the contents. This hole should then be plugged and the barrel 
nearly filled with water and the entire contents thoroughly stirred 
for about 5 minutes. This is a washing process to eliminate the un- 
desirable by-product sodium hydroxid, commonly called caustic soda. 
Caustic soda is injurious to foliage and unless washed out of the 
arsenate of lime may cause burning of the foliage. After the washing, 
the material should be allowed to stand overnight or for several 
hours in order to allow the arsenate of lime to settle. The plug 
should then be removed to drain off the clear liquid containing the 
caustic soda, and this washing should be repeated in the same manner 
once or twice. The product is then ready for use. 

Arsenate of calcium, if properly made in accordance with the fore- 
going directions, should be a satisfactory poison, containing from 18 
to 20 per cent of arsenic oxid and with less than one-half of 1 per 
cent of water-soluble arsenic oxid. 

The same precautions for storing arsenate of lead paste apply to 
the paste arsenate of lime. It should be kept covered with sufficient 
water to prevent drying, and it should be protected against freezing. 

Directions for use. — This insecticide is for use on hardy foliage, as 
that of the apple, pear, and other pome fruits, grape, etc., but should 
not be used on plants having tender foliage such as the stone fruits, 
like peach, cherry, and plum. For most chewing insects, apply the 
homemade arsenate of calcium at the following rate: 

Arsenate of lime (homemade paste) pounds- . 2 

Water or fungicide gallons.. 50 

For the use of the homemade arsenate of lime when not combined 
with a spray material containing lime, see directions for use of the 
commercial product (p. 11). 



INSECTICIDES^ SPRAYING, AND FRUIT INSECT CONTROL. 13 
j# ARSENATE OF SODA.i 

Arsenate of soda is a very poisonous compound of arsenic, but, as 
it is soluble in water, it is very destructive to foliage and can not 
be lised for spraying purposes. When properly combined with an 
insoluble base, as lead (p. 8) and lime (p. 10), the insoluble com- 
pounds arsenate of lead and arsenate of lime are formed, both of 
which are useful spray materials. The grade of arsenate of soda 
generally employed in making arsenical insecticides at home is that 
known as technically pure, dry fused (powdered) arsenate of soda 
containing 65 per cent of arsenic oxid (Asj O5). 

PARIS GREEN. 

Paris green is an arsenical compound, the aceto-arsenite of copper, 
and was one of the first poisons used in America for the destruction 
of chewing insects. Paris green has been widely and extensively em- 
ployed in the past, but in orchard spraying more recently has been 
largely superseded by arsenate of lead and other compounds. 

Commercial Paris green should be finely ground, and, as specified by 
the insecticide act of 1910, should contain not less than 50 per cent of 
arsenious oxid and not more than 3 J per cent of water-soluble arsenic. 
It is a heavy substance, and it is therefore necessary to have thorough 
agitation in order to secure even distribution of the poison when ap- 
plied as a liquid spray. It is not so adhesive as arsenate of lead, 
though when used in Bordeaux mixture this objection loses much of 
its force. 

Paris green should never he used on stone fruits ^ such as peaches, cher- 
ries, or plums. When used on apples, pears, grapes, or foliage having 
similar resistance to arsenical scorching, Paris green should be com- 
bined with either Bordeaux mixture or milk of lime. It should not 
be mixed with lime-sulphur solutions. 

Liquid application of Paris green. 



Paris green ounces . . 6 

Stone lime (slaked) 2 pounds. . 2 to 3 

Water or Bordeaux mixture gallons. . 50 

The amount of Paris green for other quantities of spray is given 
on page 75. 

Dry application of Paris green. 

Paris green pound.. J 

Lime (air slaked) or flour pounds. . 3 



For smaller or larger quantities the same proportions should be 
observed. 



1 Potassium arsenate is a very similar compomid, but, owing to its higher cost, is not extensively used 
ioT insecticidal purposes. 
■ If used in Bordeaux mixture, the lime is unnecessary. 
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SCHEELE'S GREEN (GREEN ARSENOBD). 



Scheele's green is a compound of copper and arsenic. This arsenical 
is generally a finer powder than Paris green and was at one time 
used more or less as a substitute for Paris green. It is employed in 
the same proportions and in the same way as Paris green. 

ARSENITE OF LIME. 

Arsenite of lime is a relatively cheap compoimd of lime and white 
arsenic and has been used for a great many years as a substitute for 
Paris green. Its use is frequently attended with foliage injury and 
for this reason it is not a safe spray material. Arsenite of lime should 
not be confused with the spray compound known as arsenate of lime^ 
or calcium arsenate (p. 10). 

Arsenite of lime, if properly made and used under favorable condi- 
tions, can be a^pplied with relative safety upon foliage which is highly 
resistant to arsenical injury. This compound also may be used as the 
poisonous ingredient in insect baits. It is prepared as follows: 

White arsenic pounds. . 2 

Sal soda crystals do 2 

Water gallons. . 1 to IJ 

Boil the ingredients together until thoroughly dissolved, which will 
require about 15 to 20 minutes. The resulting compound is sodium 
arsenite in solution, and this solution should be used to slake 3 to 4 
pounds of fresh stone lime. After the slaking is complete add suffi- 
cient water to bring the product, arsenite of lime, up to a total of 
2 gallons. This should be stored in a jug or other tight receptacle* 
When ready to use, stir thoroughly and add 1 quart to each 50 
gallons of spray material and milk of lime made from slaking 3 to 4 
pounds of stone lime. When used in Bordeaux mixture, the milk of 
lime is unnecessary. 

ARSENITE OF ZINC. 

Arsenite of zinc was introduced upon the market a few years ago 
in both paste and powder forms. The powdered arsenite of zinc 
usually contains slightly over 40 per cent of arsenious oxid. In 
common with other arsenious compounds, arsenite of zinc is an active 
poison, but it can not be used with safety except on very resistant 
plants. The danger of burning is reduced when this poison is com- 
bined with milk of lime or Bordeaux mixture. Arsenite of zinc 
(powder) is generally used at the rate of | pound to each 50 gallons, 
while the paste material is used in the proportion of pounds to 
each 50 gallons of spray. 

ARSENITE OF LEAD. 

This compound should not be confused Avith arsenate of lead 
(p. 8), since it is an entirely different product. Arsenite of lead is 
seldom used in orchard work, on account of its caustic properties. 



INSECTICIDES; SPEAYIKG; AND FRUIT INSECT CONTROL. 15 



LONDON PURPLE. 

London purple is a by-product in the manufacture of anilin dyes 
and contains a variable amount of arsenite of lime. It was formerly 
used as a substitute for Paris green, but owing to its variable composi- 
tion, its water-soluble arsenic content, and the resultant injury to the 
plant foHage, London purple is now seldom used in orchard sprayings 

WHITE ARSENIC (ARSENIC TRIOXID). 

White arsenic is an exceedingly active stomach poison and is 
generally employed in the manufacture of the arsenical poisons now 
in use. Owing to its causticity it can not be used as a spray material 
without severe burning of the foliage. White arsenic is used to some 
extent as a poison in insect baits. 

ARSENICAL INSECT BAITS. 

Poisoned baits have proved very valuable for emergency purposes, 
especially to combat serious outbreaks of grasshoppers, cutworms, 
etc. These insects often defoliate fruit trees, although grasses and 
grains usually suffer the most from them. 

Insect baits made according to several formulas have been recom- 
mended, but those composed of poisoned bran sweetened with a 
sirup, or of poisoned horse manure, have been most extensively em- 
ployed. An insect bait containing lemon juice has proved its supe- 
riority over all other baits for the destruction of grasshoppers. The 
formula for this bait is best presented in two parts: 

Part 1. 

Paris green (or white arsenic) pounds. . 2 J, or ounces. . 4 

Bran do 50, or pounds. . 5 

Part 2. 

Lemons (pulp and rind finely chopped) 6, or lemon.. 1 

Sirup gallon.. 1, or pint.. | 

Water gallons.. 5, or quarts.. 2 

Mix thoroughly the ingredients of part 1 ; next mix together the 
materials of part 2, first adding to the water the lemon juice and the 
pulp and rind finely chopped, and finally the sirup. When ready to 
use, mix thoroughly the ingredients of parts 1 and 2 and add suffi- 
cient water to make a wet mash. The mash should be thoroughly 
scattered broadcast early in the morning, preferably when the soil is 
damp, at the rate of 3 to 5 pounds per acre. In arid regions the mash 
should be scattered along damp irrigation laterals, since it hardens 
and when dry is not eaten by the insects. 



16 FAKMEKS^ BULLETIN 908. 

Another insect bait, commonly known as the ''Criddle mixture/' 
is made m accordance with the following formula : 

Paris green .pound.. 1 

Common salt pounds . . 2 

Fresh horse dung - - do 60 

This mixture is for use against grasshoppers, cutworms, and army- 
worms, and is cheaper than the bran mash above indicated, but is 
not so effective. 

HELLEBORE. 

Hellebore is the powdered roots of the white hellebore plant.^ It 
contains alkaloids which are poisonous to insects but which, in the 
quantities properly used for insecticides, do not seriously affect man. 
For this reason it may be used to protect from injury by chewing 
insects fruit that is about to ripen. This material, however, is used 
only for small-scale operations, as it can not be profitably employed 
where many plants are to be treated. 

Liquid application: Dry application: 

Hellebore ounce . . 1 Hellebore ounce . . I 

Water.., gallon.. 1 Flour (or air-slaked lime), 

ounces 5 to 10 



POWDERS FOR DUSTING. 

Insecticides and fungicides in dry or powdered form have long 
been used in insect and disease control, especially on low-growing 
plants. At different times interest has been manifested in the use 
of dusts for the control of these troubles in orchards and vineyards, 
and extensive experiments have been made to determine the efficacy 
of such treatments. The dusts used in orchards until recently were 
mostly composed of powdered Bordeaux mixture and Paris green. 
These dusts, on the whole, did not prove satisfactory substitutes for 
spraying and were little used, except under unusual orchard con- 
ditions. Recently interest in dusting orchards as a substitute for 
spraying has been revived. The materials now employed are finely 
powdered arsenate of lead and very finely divided sulphur with a 
diluent or fiUer, as hydrated lime or gypsum. 

Sufficient experimental work has not yet been done with the new 
dust materials to show definitely their value in the control of the 
various insects and diseases of the orchard and vineyard under 
variable weather and cUmatic conditions. The conservative orchard- 
ist will continue to use liquid sprays until the status of dust sprays 
has been more fully determined. Under special conditions, however, 
as in case of very hilly orchards or where the water supply is not at 
all convenient, the dusting method proves useful. 



1 Veratrum album. Our native plant, V. viridis, possesses about the same insecticidal properties as white 
hellebore, and is now being much used for insecticidal purposes. 
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Several formulas for dusts have been proposed by experimenters, 
and various mixtures have been placed on the market. Three 
formulas are given for the benefit of those interested in the subject. 

Formula A. 

Arsenate of lead, powder per cent. . 10 to 15 

Sulphur, superfine do. ... 90 to 85 

This is for use where chewing insects and fungous diseases are 
equally abundant. 

Formula B. 

Arsenate of lead, powder per cent. . 10 

Sulphur, superfine (Jo 50 

Filler do.... 40 

This formula, owing to the use of a filler, is somewhat cheaper than 
formida A, and is intended for use where fungous diseases are only 
moderately troublesome. 

Formula C. 

Arsenate of lead, powder per cent. . 10 to 15 

Filler do.... 90 to 85 

This is for chewing insects only/ in regions where fungous diseases 
are not present. 

Amount of dust material required, — ^Under average conditions about 
2 pounds of the dust mixture will cover the same tree area as 10 
gallons of liquid spray. The amount of dust necessary for thorough 
work, however, will vary somewhat, depending upon air currents 
and whether these are variable or uniform in direction, the size and 
shape of the trees, the distance between the trees, and other factors. 

Applying the dust. — The dust material should be applied during 
very calm weather, as it is practically impossible to treat an orchard 
properly when the wind is strong. Small trees sometimes may 
be well treated by dusting from one side only, but it is essential 
that trees of moderate to large size be dusted from two sides in order 
that the powder may cover them properlyo As a general practice it 
is better to dust rapidly from two sides than to work slowly from one 
side. It is not necessary to apply the dust when the trees are wet 
with dew or rains, as the dust material wiU adhere to the dry foliage. 

Preparation o f the dust, — Dusts are readily made at home by weigh- 
ing out the desired quantities of the respective ingredients and 
passing them through a mixing machine. For smaU-scale work the 
mixing may be done by hand. Dusts are to he used only on trees 
when in foliage. For dormant tree treatment of the San Jose and 
other scales, sprays must be used. 

49579°— 21— Bull. 908 2 
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LIME-SULPHUR SPRAYS AND OTHER SULPHUR INSECTICIDES. 

As stated elsewhere, lime-sulphur sprays have become the main 
reliance in the control of the San Jose and certain other scales and 
are effective in controlling numerous other insects. When the 
lime-sulphur solution is properly diluted it is a very valuable fungi- 
cide for use on hardy trees in foHage, and at the same time wiU 
destroy many of the newly hatched San Jose and other scale insects. 
As a summer spray it may be combined with arsenate of lead and 
nicotine for the simultaneous control of many chewing and sucking 
insects and fungous diseases. Lime-sulphur solution should not he 
used with soap. 

OLD FORMULA. 

Several years ago the cooked lime-sulphur wash was used largely 
for the control of the San Jose scale but has now been generally 
superseded by the commercial or homemade concentrates. Since 
inquiry occasionally is received as to its preparation, the old formula 
and method of making are given below: 

Stone lime - pounds. .20 or 2 

Sulphur (commercial ground) - do 15 or 1 J 

Water to make gallons. .50 or 5 

Heat in a cooking barrel or vessel about one-third of the total 
quantity of water required. When the water is hot, add aU the 
lime and at once add all the sulphur, which previously should have 
been made mto a thick paste with water. After the lime has slaked, 
about another third of the water, preferably hot, should be added, 
and the cooking should be continued for one hour, when the final 
dilution may be made, using either hot or cold water, as is most 
convenient. The boiling due to the slaking of the lime thoroughly 
mixes the ingredients at the start, but subsequent stirring is necessary 
if the wash is cooked by direct heat in kettles. If cooked by steam, 
no stirring will be necessary. After the wash has been prepared it 
must be well strained as it is being run into the spray tank. It may 
be cooked in large kettles, or preferably by steam in barrels or tanks. 
This wash should be applied promptly after preparation, since, as 
made by this formula, there is crystallization of the sulphur compounds 
and consequent hardening of the sediment upon coohng. 

COMMERCIAL LIME-SULPHUR CONCENTRATES. 

For a number of years manufacturers have had on the market 
concentrated solutions of lime-sulphur which have only to be diluted 
with water for use. These commercial preparations, if used at 
proper strength, have proved to be entirely satisfactory. Although 
somewhat more expensive than washes made according to the old 
formula, many commercial orchardists have adopted the commer- 
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cial concentrates in preference to making the wash at home. Where 
only a limited amomit of spraying is to be done, as in the average 
home orchard, it wUl be especiaQy convenient to use the commercial 
concentrates. Lime-snlphur concentrates usually may be purchased 
from local seedsmen, implement dealers, or druggists, and from the 
manufacturers. They should have a density of about 33° on the 
Baume scale and at this strength should be used as follows: 

For doimant trees, 6} gallons to make 50 gallons of spray, or 5 pints to make 5 
gallons of ispray. 

For hardy trees in foliage, li gallons to make 50 gallons of spray, or li pints to 
make 5 gallons of spray. 

For other dilutions see page 75. 

HOMEMADE LIME-SULPHUR CONCENTRATES. 

The question of the preparation at home of lime-sulphur concen- 
trate which wiU not crystallize upon cooling, thus duplicating the 
comjnercial product, has been investigated by the Bureau of Ento- 
mology of the United States Department of Agriculture, as well as 
by numerous experiment-station entomologists, notably by Profs. 
Stewart, Cordley, Parrott, and others. It has been demonstrated 
that It IS practicable for orchardists to prepare concentrated stock 
solutions of lime-sulphur for immediate or later use, and since there 
is a saving in costs, many orchardists employ this plan. The neces- 
sary details for the preparation at home of lime-sulphur concentrates 
are given below. 

MATERIALS FOR MAKING. 

Lime.~UsG freshly burned stone hme, containing 90 per cent or 
over of calcium oxid. Hydrated lime, although not so desirable, 
may be substituted for the stone lime. If this form is used, it will 
be necessary to increase the amount of lime specified in the formula 
by at least one- third. 

Sulphur.— Commevcml sulphur, finely ground, is recommended. 
It IS unnecessary to use the more expensive (sublimated) flowers of 
sulphur. 

EQUIPMENT FOR MAKING. 

Cooling appamto.— Lime-sulphur concentrate may be made by 
orchardists with very simple appliances, such as a large kettle sus- 
pended on a pole or raised from the ground on loose stones. One or 
two such kettles embedded in masonry would be more convenient, 
however, and, being permanent, would warrant the installation of a 
convenient water supply. (See fig. 3.) Ordinary feed cookers or 
jacketed kettles are also very satisfactory. Small steam boilers of 
a few horsepower capacity serve especially well for a medium-sized 
orchard 
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Where the amount of concentrate to be made is considerable, as 
for a large orchard or for the fruit growers of a neighborhood, it 
will pay to construct a more elaborate cooking plant. A convenient 
outfit is shown in figure 4. In the construction of these plants 
careful attention should be given to the arrangement of the cooking 
vessel, the water supply, and the arrangement for drawing off the 
cooked wash. A 12-horsepower boiler wiU furnish sufficient steam 
for a cooker of 300 gallons capacity. If a steam engine is to be 
used for running the agitator, however, a somewhat larger boiler 
will be necessary. The cooking vessel may be either of wood or 

iron, though an iron vessel is usually more 
satisfactory owing to the difficulty in pre- 
venting leakage of wooden vessels. If 
the cooking vessel is not provided with a 
pump it should be so elevated that the 
cooked concentrate may be drawn off by 
gravity into a settling tank or storage 
vessels. Vinegar 
.S0'7S Ga/Zons barrels, or barrels 
which have been 




Fig. 3.— Lime-sulphur cooking outfit for preparing wash for small to medium-size orchards. 

used for acids, should not be employed in storing the solution, as 
the acid breaks down the concentrate. Kerosene-oil barrels and 
whisky barrels are used to a large extent. 

Measuring stick, — ^When hme-sulphur concentrate is made on a 
small scale, a measuring stick will be of service in determining the 
amount of solution at any time during the cooking process. A suit- 
able measuring device may be made from a strong strip of wood, 
the edges of which are plainly notched to indicate the number of 
gallons. 

Hydrometer. — ^A glass instrument known as a hydrometer (fig. 6), 
IS used to determine the density of the lime-sulphur concentrate. 
(See p. 24.) 
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Strainer, — ^After the lime-sulphur has been made it should be 
strained before storage in order to remove the coarser undissolved 
particles. Any kind of a strainer having either brass or tinned iron 
wire {never copper), 30 to 50 meshes to the inch may be used. With 
the usual type of strainer, however, the sediment will clog the wire 
mesh more or less and thereby will prevent the rapid flow of the 
solution through the screen. A strainer designed to overcome the 
clogging of the screen may be made upon the principle of the model 
shown in the illustration (fig. 5). With this type of strainer the 
material is poured in at A and is strained upward through the screen. 

The coarse particles 
settle to the bottom 
of the strainer, in- 
stead of lodging on the 
screen as in the ordi- 
nary type of strainer. 

HANDLING AND STORAGE. 

It is very desirable 
in most cases to make 
up a supply of lime- 
sulphur solution dur- 
ing the winter or early 

Fig. 5.— Strainer for removing sludge in lime-sulphur concentrate and spring! before SpraV- 
other sprays. . i • 

mg operations begm. 

It is quite feasible to do this, as the concentrated solution can 
be kept a year or more when properly stored. It should be placed 
in barrels or other tight receptacles and carefuUy stoppered so as 
to exclude the air as much as possible, as this slowly causes the 
wash to deteriorate. The barrels or other container should be filled 
completely, so that there will be little or no air space above the 
contents. If the container is not filled completely, the concen- 
trate should be covered with a layer of heavy oil or paraffin. In 
the preparation of the lime-sulphur concentrate at home the dis- 
position of the sludge is a question of practical importance. Com- 
mercial manufacturing plants are usually supplied with a filter press 
by means of which the wash, as it comes from the cooking tank, is 
filtered, freeing it from sludge and sediment. There seems, however, 
to be no objection to storing the solution without removal of sludge, 
though the sediment should be strained out as already stated. 

The strength of lime-sulphur concentrate may not be affected by 
freezing but the expansion of the solution would be hkely to damage 
the storage receptacles. It does not freeze easily, however, and the 
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temperature at which it freezes varies with its strength; the stronger 
the solution the less easily it is frozen. It will stand a considerably 
lower temperature without freezing than will water. 

FORMULAS.^ 

There are two general formulas, either of which may be used. 

Formula A. 



Fresh stone lime pounds.. 50, or 5 

Commercial ground sulphur do 100, or 10 

Water to make finished product gallons. . 50, or 5 

Formula B. 

Fresh stone lime. pounds. . 80, or 8 

Sulphur (commercial ground) do 160, or 16 

Water to make finished product gallons. . 50, or 5 



The density of the concentrate, made according to formula A, has 
varied, in the experience of the Bureau of Entomology, from 24° to 
28° Baume, and theoretically should be 26° by this scale. It is 
quite desirable, for economy in storage space, to prepare as highly 
concentrated a solution as possible. This can be done with reduced 
quantity of water according to formula B, which wiU give a solution 
of a density of from 32° to 34° Baume. While this formula gives 
about 50 per cent in volume of sludge, after allowing the solution to 
settle for 24 hours, there is only about 5 to 10 per cent in volume of 
insoluble material, which would be removed in the straining process. 
This volume of sludge wiU not be objectionable in spraying, provided 
the insoluble material has been properly strained out. 

DIRECTIONS FOR PREPARATION. 

To make a 50-gallon batch of the lime-sulphur concentrate proceed 
in the following manner: 

Place 10 gallons of water in the cooking vessel and start the fire 
or release the steam. Weigh out the hme and sulphur. The sulphur 
may be used dry, provided all the lumps are broken, or it may be 
made into a thin paste, and may be placed in the cooker before or 
after the lime has started to slake. When slaking is under way the 
materials must be stirred vigorously, and this agitation should be 
continued now and then throughout the boiling. Continue adding 
water, as required, until the lime is slaked; then, if cooking by fire, 
bring the contents up to 55 gallons and boil for 50 minutes to one 
hour. When steam is employed fill the cooker up to the 50-gallon 
mark. No excess water is needed since the condensation of the 
steam about equalizes the amount of water lost through evaporation. 
The finished product should measure 50 gallons. 



1 Scott, E. W. Homemade lime-sulphur concentrate. U. S. Dept. Agr. Bui. 197. 1915. 
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DILUTION. 



It is very important to test with a hydrometer (fig. 6) the strength 
of all lime-sulphur solutions, to determine the proper amount of the 
concentrate that should be used for a giyen quantity of water. There 
are two kinds of these hydrometers, one with the Baume scale and 
the other with the specific-gravity scale, and hydrometers may be 
purchased which have both scales on the same instrument. The 
Baume scale hydrometer is most commonly used. The clear solution 
at a temperature of about 60° F. should be used for the testing. If, 
however, the sludgy has not been filtered out, the contents of the 
barrel or other container should be thoroughly stirred before the 
required amount for testing is taken out. The amount of dilution 
for concentrates for each degree Baume from 20 to 36, and the corre- 
sponding specific-gravity reading, can be determined from Table I. 

Table I. — Dilution table for concentrated lime'Sulphur solutions. 



Degrees 
Baume . 


Specific 
gravity. 


27 


1.229 


26 


1.218 


25 


1:208 


24 


1.198 


23 


1.188 


22 


1.179 


21 


1.169 


20 


1.160 



Baume. 



Specific 
gravity. 



1.330 
1.318 
1.306 
1.295 
1.283 
1.272 
1.261 
1.250 
1.239 



Number gallons concentrated 
lime-sulphur to make 50 
gallons spray solution. 



Summer 
or foliage 
strength. 



Winter or dormant 
strength. 



San Jose 
scale. 



Blister 
mite. 



Number gallons concentrated 
lime-sulphur to make 50 
gallons spray solution. 



Summer 
or foliage 
strength. 



Winter or dormant 
strength. 



San Jose 



1?* 

11^ 



Blister 
mite. 



6f 

?l 

8 
8| 

n 



In winter spraying for the San Jose scale and the pear-leaf blister 
mite about 5 per cent more of the solution should be used than 
the table of dilutions indicates, if the sludge has not been filtered 
out. In summer spraying, however, no allowance for sludge is 
necessary, as a large percentage of this is composed of finely divided 
sulphur, which is of value. 

LIME-SULPHUR SOLUTIONS FOR SUMMER SPRAYING OF POME FRUITS. 

The discussion of lime-sulphur solutions on the preceding pages 
has related to their use on trees in a dormant condition. It some- 
times happens that owing to unfavorable weather conditions during 
the time of the dormant spraying, or for other reasons, the applica- 
tion was not made satisfactorily, and it becomes desirable to spray 
the trees during the summer. 

Under these circumstances much benefit wiU follow summer 
spraying for the San Jose scale, but this work should be regarded as 
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a temporary expedient to 
prevent undue increase of the 
insect until the more effective 
dormant treatment may be 
applied. 

Either the commercial or 
homemade lime-sulphur con- 
centrate may be used for 
summer spraying (except on 
stone fruits), but they must 
be used in a much more 
dilute condition than during 
the winter. The dilute lime- 
sulphur solution has come 
into very extended use as a 
fungicide ^ and is used on 
pome fruits at the rate of 
gallons of the concentrate, 
registering from 32° to 34° 
on the Baume scale, to 50 
gallons of water. The use of 
the lime-sulphur solution as 
a fungicide will assist much 
in controlling the scale, pro- 
vided attention is given in 
spraying to coat, in addi- 
tion to the leaves and fruit, 
the limbs, branches, and 
twigs. 

Young scale insects from 
individuals which may have 
escaped the dormant treat- 
ment have a decided ten- 
dency to migrate onto the 
fruit. The presence of these insects on the fruit is very objectionable, 
especially on apples intended for export trade, as scale-infested fruit 
is excluded from entry by certain foreign Governments, and is dis- 
criminated against by buyers generally. The summer use of the 
diluted lime-sulphur spray largely protects the fruit against the 
young scale insects. 

SELF-BOILED LIME-SULPHUR MIXTURE FOR SUMMER SPRAYING OF STONE FRUITS. 

Summer spraying of peach trees and other stone fruits for the San 
Jose and similar scale insects may also be desirable, because of ineffec- 

1 Quaintance, A. L., and Scott, W. M. The more important insect and fungous enemies of the fruit and 
foliage of the apple. U. S. Dept. Agr. Farmers' Bui. 492. 1912. 





Fig. 6.— Apparatus for determining specific gravity of limo- 
sulphur concentrate: a, Cylinder for liquid to be tested; 
b, specific gravity spindle; c, Baum^ spindle. 



26 



FAKMEKS^ BULLETIN 908. 



tive work during the dormant period of the trees. Under such cir- 
cumstances the self-boiled lime-sulphur mixture should be used, 
since the foUage of the stone fruits will not stand the diluted lime- 
sulphur concentrate previously indicated for the apple, pear, etc. 
This self-boiled lime-sulphur mixture is made up according to quite 
a different formula from any of the washes heretofore mentioned, and 
has come into general use as a fungicide for the control of peach scab 
and brown rot.^ Orchardists spraying for these troubles on peaches 
and other stone fruits may at the same time accomplish much in 
preventing the increase of the scale by thoroughly coating the limbs 
and branches of the trees while making the applications to the foliage 
and fruit for the control of the fungous troubles mentioned. The 
self -boiled lime-sulphur mixture may be made as follows: 

Stone lime pounds.. 8, or 2 

Sulphur (commercial ground^ or flowers) do 8, or 2 

Water to make gallons. . 50, or 12 J 

The lime should be placed in a barrel and enough water poured on 
almost to cover it. As soon as the lime begins to slake the sulphur 
should be added, after first running it through a sieve to break up 
the lumps. The mixture should be stirred constantly and more 
water added as needed to form a thick paste at first and then grad- 
ually a thin paste. The lime will supply enough heat to boil the mix- 
ture several minutes. As soon as it is well slaked cold water should 
be added to cool the mixture and prevent further cooking. It is then 
ready to be strained into the spray tank, diluted, and apphed. 

The stage at which cold water should be poured on to stop the 
cooking varies with different grades of lime. Some limes are so 
sluggish in slaking that it is difficult to obtain enough heat from 
them to cook the mixture at all, while other limes become intensely 
hot on slaking, and care must be taken not to allow the boiling to 
proceed too far. If the mixture is allowed to remain hot 15 or 20 
minutes after the slaking is completed the sulphur gradually goes 
into solution, combining with the lime to form sulphids, which are 
injurious to peach foliage. It is therefore very important, especially 
with hot lime, to cool the mixture quickly by adding a few buckets 
of water as soon as the lumps of lime have slaked down. The 
intense heat, violent boiling, and constant stirring result in a uniform 
mixture of finely divided sulphur and lime, with only a very small 
percentage of the sulphur in solution. It should be strained to take 
out the coarse particles of lime, but the sulphur should be carefuUy 
worked through a strainer. The mixture can be prepared in larger 
quantities if desired, say enough for 200 gallons at a time, making 
the formula 32 pounds of lime and 32 pounds of sulphur to be slaked 



1 Scott, W. M. J and Quaintance, A. L. Spraying peaches for the control of brown-rot, scab, and curculio. 
U. S. Dept. Agr. Farmers' Bui. 440. 1911. 

2 Commercial ground sulphur is the cheaper and is equally as satisfactory as the flowers of sulphur. 
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^ with a small quantity of water (8 or 10 gallons) and then diluted to 
200 gallons. To make other quantities of the mixture see dilution 
table (p. 75). 

COMMERCIAL POWDERED SULPHUR COMPOUNDS. 

Within the past few years certain manufacturers have offered for 
sale, in a dry powdered condition, compounds of sulphur which are to 
be dissolved in water for the preparation of the spray. These com- 
pounds give promise of being satisfactory as dormant tree sprays 
and certain of them as summer sprays, and if so will undoubtedly 
meet with prompt favor with orchardists, since by their use there is 
a distinct saving in freight, and they are much more convenient in 
handling and storing. 

In their use the directions on the label should be followed. Arseni- 
cals should not he added to soda or potash sulphid sprays on account of 
the danger of burning the foliage, 

HOMEMADE SODIUM SULPHID CONCENTRATE. 

Sodium sulphid concentrate may be readily made at home. A 
spray made according to the following formula has given fairly 
satisfactory results as a dormant treatment for the San Jose scale, 
but is not equal to lime-sulphur concentrate. In the experience 
of the Bureau of Entomology, this spray is more easily washed off 
by rains than lime-sulphur solution. It is not advised , even greatly 
diluted^ for summer spraying, and arsenicals should not he used with it. 

Caustic soda (commercial ground, 90 per cent or over), 

pounds 11, or 1. 1 

Sulphur (commercial ground) pounds. . 12 J, or 1. 2 

Water to make finished product gallons.. 50, or 5 

To make 50 gallons, mix the sulphur into a paste with 4 to 5 gal- 
lons of boiling water. Immediately add the caustic soda and stir 
occasionally for a half hour or so or until the ingredients have gone 
into solution. The material is then ready for dormant spraying when 
diluted with water to make a total of 50 gallons. 

SULPHUR. 

Sulphur, in powdered form, is employed for the destruction of 
the red spider and other mites on plants in foliage. Commercial 
ground sulphur may be used and, if finely powdered, will be as 
effective as the more expensive flowers or sublimated sulphur. The 
sulphur may be used either pure in dry form or diluted with equal 
parts of a carrier such as hydrated lime, gypsum, flour, etc. When 
only a few plants or trees are to be treated, a small hand duster 
(fig. 26, p. 67) is sufficient, though larger apparatus (fig. 27, p. 68) will 
be needed for orchard work. The sulphur may be applied as a liquid 
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spray, used at the rate of 10 pounds to 50 gallons of water. When ap- 
plied in water, the sulphur should first be made into a paste, soapy 
water being used to facilitate the mixing. About 2 pounds of soap 
should be used to each 50 gallons of spray to aid in the even distri- 
bution of the sulphur throughout the water and to increase the spread- 
ing power of the spray on the foliage. 

PETROLEUM-OIL SPRAYS. 

Under the heading ''Petroleum-oil sprays'' are included kerosene 
and crude petroleum, either pure or in emulsion, the distillates, the 
so-called miscible oils, creosote-oil emulsion, and carbolic-acid 
emulsion. 

PURE KEROSENE. 

Pure kerosene has been recommended to a greater or less extent 
for spraying dormant trees badly infested with the San Jose and other 
scales, but it has never been very generally employed. There is no 
question of the efficacy of such an application in the destruction of 
the insects, but the great danger of injury to the plants precludes 
its general use. Treatments of pure kerosene should be applied 
through a nozzle with a very fine aperture. Only the minimum 
amount of kerosene necessary to cover the trees should be given, 
and care is necessary that the Uquid does not puddle around the roots 
of the trees. Applications sTiould he made only on hrigJit days. 

KEROSENE EMULSION. 

Kerosene emulsion has long served as a standard spray for the con- 
trol of soft-bodied sucking insects. If well made and properly diluted, 
kerosene emulsion will give satisfactory results. It sTiould never he 
combined with lime-sulphur, 

A good stock solution of kerosene emulsion containing 66 per cent 
of oil may be made according to the following formula: 

Kerosene (coal oil, lamp oil) gallons. . 2 

Fish-oil or laundry soap (or 1 quart soft soap) pound. . i 

Water gallon.. 1 

First dissolve the soap in boiling water; then remove the vessel 
from the fire. Immediately add the kerosene, and thoroughly agitate 
the mixture until a creamy solution results. The stock solution may 
be more conveniently made by pouring the mixture into the tank of 
a spray pump and pumping the liquid through the nozzle back into 
the tank for some minutes. The stock solution, if properly made, 
should last for some time, but it is better to make it up as needed. 
Do not dilute until ready to use. To make a 10 per cent spray (the 
strength for trees in foliage) add, for each gallon of the stock solution, 
about 51 gallons of water. For 20 and 25 per cent emulsions (for use 
on dormant trees and plants) use, respectively, about 2 J and If gallons 
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of water for each gallon of stock solution. Agitate the mixture in all 
cases after adding the water. (See dilution table, p. 75). 

The preparation of the emulsion may be simplified by the use of 
a naphtha soap. No heat will be required, as the kerosene will com- 
bine readily with the naphtha soap in water, when thoroughly 
agitated. If naphtha soap is used, twice as much will be required as 
is given for the other kinds of soap in the foregoing formula, and soft 
or rain water should be used in making the emulsion. In regions 
where the water is ''hard'' this should first be ''broken'' with a little 
caustic potash or soda, or common lye, before use for dilution, to 
prevent the soap from combining with the lime or magnesia present, 
thus liberating some of the kerosene; or rain water may be employed. 

CRUDE-PETROLEUM EMULSION. 

Eastern crude oil, — Crude-petroleum emulsion may be prepared in 
identically the same way as has been described for kerosene emulsion, 
crude petroleum being substituted for kerosene. The grade of petro- 
leum employed in the East is that known as "insecticide oil," having 
a density on the Baum6 scale of 43° to 45°. The same dilutions for 
winter and summer spraying should be observed as given for kerosene 
emulsion, but it should be noted that for treatment of trees in foliage 
the kerosene emulsion is preferable, as it is less likely to cause injury. 

Western crude oil. — In California and elsewhere on the Pacific Coast 
a crude-oil emulsion at 12 per cent strength is used as a dormant 
spray, particularly for the control of the European fruit lecanium and 
the European pear scale, and for the destruction of lichens. In the 
preparation of this emulsion a natural oil (asphalt base) direct from 
the weUs, running 16° to 22° Baume, should be used. Fish-oil soap 
may be used as an emulsifier, and this may be made according to the 
directions given on page 36, or the commercial article may be em- 
ployed. The emulsion, as needed for use, ordinarily is made in the 
spray tank according to the following formula '} 

Fish-oil soap pounds . . 20 

Lye do 4 

Western crude oil (16° to 22° Baume) gallons. . 24 

Water do.... 176 

Dissolve the soap in 10 to 15 gallons of boiling water and pour into 
the spray tank, and then add the lye and enough water to bring the 
contents up to the 176-gallon mark. Start the agitator and slowly 
pour in the crude oil. Do not add any water after the oil has been 
added. Continue the agitation for a few minutes, and the emulsion 
is ready for application to the trees. 



1 Jones, P. R. Tests of sprays against the European fruit lecanium and the European pear scale. U. S. 
Dept. Agr. Bur. Ent. Bui. 80, Part VIII. 1910. 
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It is sometimes inconvenient to boil the water for dissolving th& 
fish-oil soap, in wJiich case the formula given below will be satis- 
factory : 



Pour 175 gallons of water into the spray tank and start the agitator,, 
then add the lye; as soon as dissolved add the oleic acid. This will 
result in a soapy mixture. Next pour in slowly the crude oil. When 
the emulsion is complete it is ready for application. 



For the control of the pear thrips (p. 86) a combination of 3 per cent 
homemade distillate-oil emulsion and nicotine sulphate (40 per cent), 
at the rate of 1 pint of the latter to 200 gallons of the former, is suc- 
cessfully used. The distillate-oil emulsion can be prepared by the 
fruit grower, provided he is equipped with a good power spraying outfit 
and follows the directions given herewith. 

The process of making the emulsion consists of two operations: 
(1) Making the soap^ and (2) mixing the soap with the oil. 

Directions for making the soap. — ^The fruit grower should purchase 
nothing but unadulterated fish oil. Eish oils mixed with mineral or 
vegetable oUs are not satisfactory. To make 40 pounds of fish-oil 
soap, use the following formula: ^ 

Water gallons.. 6 

Lye (98 per cent) pounds. . 2 

Fish oil (pure) gallons. . 

Place the water in a suitable vessel and start the fire. Add the 
lye, and when it is dissolved and the water is boiling pour in the 
fish oil. Stir now and then, and boil slowly for two hours. When 
the soap has been boUed sufficiently, it will give a ropy effect when 
stirred. 

Directions for making the emulsion.— The distillate oil should be 
the untreated raw distillate, testing 30° to 34° Baume and having a 
comparatively high flashing point. The ordinary stove distillates 
are not satisfactory, as they usually contain too much light gaseous 
oil. To make a 55 per cent oil stock solution, use the following 
formula or any convenient multiple thereof: 

Boiling water gallons . . 12 

Fish-oil soap pounds . . 30 

Distillate oil (raw), 30° to 34° Baume gallons. . 20 



Lye 

Oleic acid 

Western crude oil (16° to 22° Baume) 
Water 



pounds. - 
. -gallon. . 
.gallons. - 



5 
1 
24 
175 



do.... 



DISTILLATE-OIL EMULSION. 



1 Commercial fish-oil soap may be used if desired. 

^ Foster, S. W., and Jones, P. R. How to control the pear thrips. U. S. Dept. Agr. Bur. Ent. Cir. 131. 
1911. 
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Pour the boiling water into the spray tank and add the soap 
immediately while the agitator is running. As soon as the soap is 
thoroughly dissolved pour in the oil slowly, continuing the agitation. 
After the oil has been allowed to mix thoroughly pump the material, 
under a pressure of at least 175 pounds, through relatively fine 
nozzles into clean storage receptacles. 

Directions fof use. — In order to dilute the stock emulsion to a 3 
per cent oil for thrips spraying, use 2f gallons, with water sufficient 
to make a total of 50 gallons, or 11 gallons of stock emulsion to 
a 200-gallon spray tank. 

First start the agitator and pour the required amount of the 
emulsion into the spray tank and then add the water, keeping the 
agitator running. The nicotine should not be added until the oil 
emulsion has been diluted. As previously stated, use 1 pint of 
nicotine to each 200 gallons of 3 per cent oil emulsion. 

MECHANICAL MIXTURE OF OIL AND WATER. 

Several years ago sprayers were designed for mixing with water 
any desired percentage of kerosene or crude petroleum as it was 
being sprayed on the trees. These pumps, however, did not con- 
trol the percentage of oil accurately^ and injury to the trees 
frequently resulted, or ineffective work in the control of scale insects 
for which the spray principally was used. 

A mechanical mixture of 6 per cent distillate oil and water made 
in a power spraying outfit has been used to a limited extent in 
Cahfornia as a dormant spray for the European pear scale, moss, 
lichens, etc. The following formula has been principally employed: 

Caustic soda pounds.. 4 to 5 

Distillate oil (raw), 30° to 34° Baume gallons. . 12 

Water do 188 

Pour the water into the spray tank, start the agitator, and then 
add the lye. When this is dissolved, slowly pour in the oil, and 
after thorough agitation for a few minutes commence spraying. 
If desired the lye may be dissolved in a little hot water and poured 
into the spray tank in solution. In the use of this formula it is very 
essential that the sprayer be supplied with a good agitator, and that 
this be working continuously during the operation of spraying. 

MISCIBLE OILS. 

Proprietary ''miscible'' or ''soluble'' oils are more or less used as 
a dormant treatment for the destruction of the San Jose and many 
other scale insects, as well as the eggs of the fruit-tree leaf-roUer/ etc. 
They are composed chiefly of a mineral oil emulsified with a soap 
usually made from a vegetable oil and an alkali. In a miscible oil 
the mineral oil is subdivided into many minute globules, and, when 



^Archips argyrospila Walker. 
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mixed with water, the oil is evenly distributed throughout the water. 
The safe use of the miscible oils is thought to be largely dependent 
upon the relative fineness of the particles. 

Manufacturers have placed on the market several brands of mis- 
cible oil. These vary somewhat in composition, but give practically 
the same results. 

The use of miscible oil is sometimes attended with distinct injury, 
especially when the proper precautions are not observed. But 
under favorable conditions well-made miscible oils should not damage 
hardy fruit trees and are effective against the insects previously 
mentioned. Miscible oils are particularly valuable for use on large 
trees heavily encrusted with the San Jose scale, since the oils spread 
more readily than lime-sulphur solutions. Miscible oil is less dis- 
agreeable to apply than lime-sulphur and for this reason is preferred 
by some growers. 

It should he remembered that miscible oil is for use primarily as a 
dormant spray , that it should be well stirred before using, that the spray 
tank should be free from alkalies and acids j that it should not be mixed 
with hard water, and that it should be poured into the spray tank first 
and the water for dilution added to the oil. The miscible oil should be 
applied in the spring while the trees are still dormant, and preferably 
during warm sunny weather. As in the case of aU mineral-oil sprays, 
never allow the liquid to puddle around the base of the trees. The 
commercial preparations are usually used at the rate of 1 gallon 
diluted with 10 to 20 gallons of water. For the proper dilution and 
application, the fruit grower should follow carefully the directions 
given by the manufacturer. 

HOMEMADE MISCIBLE OIL. 

The commercial miscible oil is a relatively expensive dormant 
spray material, but miscible oil may be made at home by the fruit 
grower at a more reasonable cost. Unless the fruit grower has use 
for a quantity of miscible oil sufficient to warrant him in buying the 
raw materials in wholesale lots, however, it will not pay him to 
make it. In order to prepare a satisfactory miscible oiP it will be 
necessary to give careful attention to the details recorded herewith 
and to use the following ingredients of the grade and proportions 
specified: 

Carbolic acid?— This is sold at various strengths, but nothing 
under 100 per cent Hquid crude should be used. This comes in two 
colors, straw and ''dark,'' the latter being the cheaper and as 
satisfactory as the ''straw.'' 

1 Jarvis, C. D. Proprietary and homemade miscible oils for the control of the San Jose scale. Conn. 
(Storrs) Agr. Exv,. Sta. Bui. 54. 1908. 

2 Crude cresylic acid. 
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Fish oil. — ^Use pure fish oil, since oils adulterated with mineral oil 
or other materials are unsatisfactory. Menhaden oil fulfills the 
requirements and is a fairly cheap fish oil. 

Caustic potash. — Commercial caustic potash is frequently sold in 
the stick or coarse lump form. If either of these is used, the caustic 
must first be dissolved in its own weight of hot water. The best 
caustic potash for the use of the fruit grower is the granulated, or 
ground material (90 per cent strength or over). This may be used 
without first dissolving it. 

Kerosene.— Anj standard kerosene (coal oil, lamp oil) can be used. 

Paraffin oil. — This is a heavy fractional distillate of crude 
petroleum. A paraffui oil testing about 28'' Baume is one of the 
cheapest grades and is entirely suitable for the preparation of the 
miscible oil. 

Eosin oil. — Kosin is a heavy vegetable oil produced as a by-product 
in the manufacture of turpentine. This is made in several grades, 
the cheapest of which is as desirable as the more expensive. 

EQUIPMENT. 

The equipment needed is very simple, consisting of a thermometer 
and cooking kettle. The thermometer should register 350° F. and 
its scale should be inclosed within the glass. Any iron pot of suf- 
ficient size may be used, but a cooking outfit such as that adapted 
to the making of Hme-sulphur solution (fig. 3) is more desirable. The 
cooking vessel should be provided with a cover of wood or other 
material. There should be a small opening in the cover through 
which the thermometer may be lowered in order to get the tem- 
perature of the cooking liquid. 

PROCESS OF MAKING MISCIBLE OIL. 

The process of making the miscible oil may be divided into two 
distinct operations: (1) Making a soap solution, which is called the 
emulsifier; (2) mixing the emulsifier with the oils which are thereby 
rendered miscible, i. e., the product so foimed will mix with water. 
The mixture of the miscible oil with the water for spraying purposes 
is known as an oil emulsion. 

Preparation of the emulsifier.— The formula for the emulsifier is as 
follows : 

Fish oil (menhaden) gallons 

Carbolic acid ^ (dark liquid crude, 100 per cent) • do. . 

Caustic potash (commercial ground 90 per cent or over) pounds 

Heat to 290° to 300° F., then add— 

Kerosene gallons 

Water .do. . 



.. 10 

8 

.. 16 

14 

-. 20 



1 Crude cresylic acid. 

49579°— 21— Bull. 908 3 
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The amounts given in the foregoing formula may be increased or 
decreased proportionately to suit the convenience of the fruit grower. 

The preparation of the emulsifier should be carried on in the open, 
so that the fumes from the carbolic acid may not be confined and to 
avoid danger of fire. Care should be exercised to prevent the flames 
from reaching the top of the cooking vessel, since the mixture is in- 
flammable when hot. 

Pour the carbolic acid, fish oil, and potash into the cooking kettle. 
The kettle should not be over half full, since the contents when heated 
will foam, and for this action space must be provided. Start the fire 
and stir the mixture until the potash is dissolved and then place the 
cover on the kettle. The thermometer should be lowered into the 
material from time to time in order to ascertain the temperature. 
The material will begin to foam at about 260° F. When 280° F. is 
reached check the fire, and when the temperature rises to 290° to 300° 
extinguish the fire or remove the kettle. Next pour in the kerosene 
and stir. Finally add the water and stir thoroughly. Do not add 
the water until the mixture has cooled to 212° F. (boiling point of 
water) or below, since if this were done when the temperature was 
above 212° the steam that would be generated would be likely to 
cause an explosion. If the emulsifier is well made it will not dete- 
riorate readily and may be kept for several seasons. 

Preparation of the misahle oil, — ^After the emulsifier has been pro - 
pared it should be mixed with the parafiin and rosin oils in the pro- 
portions given in the following formula: 

Emulsifier (soap solution) parts. . 8 

Paraffin oil do.... 35 

Rosin oil ~ do 5 

Water part.. ^1 

This formula is for paraffin oil and rosin oil, but the emulsifier may 
be used to make a number of other oils miscible, such as kerosene, 
crude petroleum, etc. In each case, however, a different formula 
will be required. The miscible oil can be made in clean barrels or 
other receptacles that are free from acids and alkalies. 

Stir the emulsifier thoroughly, pour the foregoing ingredients, in 
the order named, into the container, and agitate briskly. No external 
heat is needed, but the materials should not be too cold. If they 
have a temperature of 60° to 70° F. they can be mixed readilj^. 
Continue stirring until a smooth creamlike condition is obtained. 
An easy method of mixing is to place the ingredients in a spray tank 
and pump the materials through the pump and back into the tank 
until the emulsion is complete. To test the product, pour a few 
drops into a glass of water. A white or milklike emulsion should 
result if the miscible oil has been made properly. 



1 More if necessary. 
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With a carefully prepared emulsifier and a good grade of paraffin 
oil it is sometimes possible to use as many as 45 parts of paraffin oil. 
It is good economy to use as much of the paraffin oil as can be properly 
emulsified, since this is the cheapest ingredient. To determine the 
maximum amount of paraffin oil that can be incorporated, small 
quantities of the ingredients should be mixed experimentally. 

Directions for use. — For dormant spraying the homemade miscible 
oil should be used at the rate of 3 to 3 J gallons diluted with water to 
make a total of 50 gallons. Stir the miscible oil well and pour the 
required amount into the spray tank. Start the agitator and then 
add the water. 

CREOSOTE-OIL EMULSION i (DORMANT TREE SPRAY). 

Creosote-oil emulsion is used occasionally as a dormant spray for 
the treatment of certain scale insects and lichens on fruit trees. 
This emulsion, however, is not as effective as the distillate or the 
crude-oil emulsions and may cause injury. A 10 per cent creosote- 
oil emulsion (after dilution) may be made according to the following 
formula: 



Boiling water gallons . . 5, or gallon . . J 

Caustic soda pounds . . 2„ or ounces . . 3.2 

Fish -oil soap do.... 2... do 3.2 

Creosote oil gallons . . 5, or gallon . . J 



First dissolve the caustic soda in the required amount of water, 
then the soap, and finally add the creosote oil. The mixture should 
then be forced through a spray pump until it is thoroughly emulsified. 
When ready to spray, add 40 gallons of water to the first, and 4 
gallons of water to the ^econd formula. 

CARBOLIC-ACID EMULSION (FOLUGE SPRAY). 

Carbolic-acid emulsion has been recommended by some investi- 
gators as a foliage spray for the destruction of certain aphids, soft 
scales, and like insects. It is made according to the following 
formula: 2 

Fish-oil soap pounds. .40, or pounds. . 4 

Crude carbolic acid ..... .gallons. . 5, or gallon. . . J 

Water do 40, or gallons. . 4 

Place the water and soap (cut into small pieces) into a suitable 
container and bring to the boiling point. As soon as the soap is 

1 Geo. P. Gray, in California Agricultural Experiment Station Bulletin 269, states that crude cresylic 
acid Is a more appropriate term than crude carbolic acid, and that crude carbolic acid, coal-tar creosote 
and creosote oil are practically synonymous as commercially used in the United States. In some cases, 
however, there seems to be this distinction: The crude carbolic acid may have been derived from a certain 
fraction resultmg from the distillation of coal tar which is lighter than water and therefore may contain a 
greater proportion of the lighter oils than the creosote oils which may have been obtained from the fractions 
which are heavier than water. 

2 Essig, E. O. Injurious and beneficial insects of Cahfornia. Cal. Mo. Bui. State Com. Hort., v 2 nos 
land 2. 1913. 
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dissolved and the liquid is boiling, add the carbolic acid and continue 

boihng for 20 minutes. A large cooking vessel should be provided 

to prevent the contents from boiling over. For spraying purposes 

this stock solution is to be used at the rate of 1 part diluted with 

20 parts of water. 

^ SOAP SPRAYS. 

Sprays made from several kinds of soap are much used for the 
destruction of various soft-bodied sucking insects, particularly 
aphids, the pear psylla, certain plant-bugs, etc. Soaps are extensively 
used for making oil emulsions, and are also frequently combined with 
other spray materials to cause them to spread and adhere better to 
the f oliasje. 

COMMERCIAL FISH-OIL SOAPS. 

The commercial fish-oil soap, formerly known under the trade name 
of ''whale-oil soap,'' is usually made from fish oils combined with either 
caustic soda or potash and should contain not over 30 per cent of 
water. An average grade of a soda fish-oil soap should contain, in 
addition to the water, about 10 per cent of caustic soda, 58 per cent 
of fatty matter as anhydrides, and about 2 per cent of other matter. 
Soda fish-oil soap is generally of medium to hard consistency, whereas 
the potash soaps are much softer. They are brownish in color, with 
a distinct fishy odor. 

For foliage sprays the fish-oil soap is dissolved at the rate of 1 
pound in 3 to 4 gallons of water or at greater dilutions, depending 
upon the insects to be treated and the hardiness of the f ohage. For 
the dormant treatment of scale insects the soap is used at the rate 
of 2 pounds for each gallon of water and should be apphed while hot. 
Soda soaps, especially when used at this rate, are likely to solidify 
upon cooling and clog the spraying apparatus. Soda soaps are 
fairly hard and usually require shcing and dissolving in hot water. 

Fish-oil soaps may be used with the following spray materials to 
ilicrease their spreading and adhesive qualities: Arsenate of lead, 
nicotine solutions, Bordeaux mixture, and sulphur. Do not use soap- 
in lime-sulpTiur solutions, or in waters strongly alkaline. 

HOMEMADE FISH-OIL SOAP. 

Fish-oil soap may be prepared at home according to several formulas, 
with or without heat. The fish-oil soap used in making distillate-oil 
emulsion is made as follows: 

Water gallons.. 6 

Lye (98 per cent) pounds . . 2 

Fish oil gallons.. I4 

Place the water in a cooking vessel and add the lye; as soon as the 
lye is dissolved and the water is boihng, pour in the oil and boil 
for two hours with occasional stirrings. When the soap has been 
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boiled sufficiently it should have a ropy consistency when stirred. 
About 40 pounds of moderately firm soap is produced by this formula. 
A good fish-oil soap ^ may be made at ordinary summer tempera- 
tures without the aid of external heat according to the formula given 
below: 

Caustic soda pounds . . 6 

Water gallon. . J 

Fish oil , gallons . . 3 J 

Thoroughly dissolve the caustic soda in the required amount of 
water. Then, while stirring constantly, add the fish oil very slowly 
and continue active stirring for about 20 minutes or until the soap 
is complete. The homemade fish-oil soaps may be used in about the 
same proportions as the commercial products. 

LIQUID FISH-OIL SOAP. 

Commercial liquid fish-oil soap may be substituted for the harder 
fish-oil soaps. Apply according to the directions given for fish-oil 
soap, using 1 pint of the liquid soap in place of 1 pound of the hard 
soap. Liquid soaps are especially convenient in making oil emulsions. 

TOBACCO FISH-OIL SOAP. 

Commercial fish-oil soaps containing a small percentage of nicotine 
are sold for insecticidal purposes. Soaps of this kind are somewhat 
expensive and their use is scarcely justified unless the nicotine is 
present in sufficient quantity to have distinct insecticidal value, 
namely, 0.05 to 0.06 per cent in the completed spray. 

QUASSIA AND FISH-OIL SOAP. 

Quassia extracts are used for destroying certain sucking insects, 
especially the plum or hop aphis. Solutions containing quassiin are 
more effective when combined with soap, which serves as a spreader 
and '^sticker.'' Various formulas with different amounts of quassia 
chips and soap have been used, depending upon the insects to be 
destroyed. The following formula gives a fairly strong spray solution: 

Quassia chips pounds . . 2 J, or pound . . J 

Fish-oil soap do 5 , or do. . . . | 

Water gallons. . 50 , or gallons. . 5 

First dissolve the soap in a little hot water and pour into the con- 
tainer and then add sufficient water to make the total product equal 
to that given in the formula. Place the quassia chips (small chips 
are best) in cloth sacks and submerge in the soapy liquid for 24 hours. 
The soap aids in extracting the quassiin. Instead of soaking the 
chips as above, they may be boiled in the same amount of soapy 
water for 4 to 5 hours. In order to extract a large percentage of the 
quassiin the full amount of the water indicated in the formulas 

1 Van Slyke, L. L., and Umer, F. A. N. Y. Agr. Exp. Sta. (Geneva) Bui. 257. 1904. 
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should be used. Fruit growers will find no particular advantage in 
using quassia chips over nicotine solutions or kerosene emulsion. 
Quassia chips are not readily obtainable and the homemade extract/ 
owing to its somewhat variable strength, is not always dependable. 

RESIN FISH-OIL SOAP. 

Commercial resin (rosin) fish-oil soaps are often used at the rate of 
2 to 3 pounds to 50 gallons of spray to increase the adhesiveness of the 
spray material, especially oii plums, grapes, and cranberries. They 
may be employed with arsenate of lead, Bordeaux mixture^ and 
nicotine solutions with satisfactory results. When applied alone as 
a soap spray, they should be used at about the same rate as fish-oil 
soaps. An average grade of resin fish-oil soap contains about 66 
per cent of fatty and resin anhydrides, 6 per cent of caustic soda, 
26 per cent of water, and about 2 per cent of other matter. 

HOMEMADE RESIN FISH-OIL SOAP. 

Eesin (rosin) fish-oil soap may be made at home according to the 
following formula; ^ 

Pulverized resin (rosin) pounds.. 5 

Concentrated lye pound . . 1 

Fish oil pint.. 1 

Water to make total product gallons. . 5 

Place in a suitable cooking vessel the resin, oil, and 1 gallon of 
water, and heat. In the meantime dissolve the lye in a little hot 
water and after the resin has softened carefully pour in the lye 
solution. Thoroughly stir the mixture and then add 4 gallons of 
hot water and boil for about two hours, or until the resin soap will 
unite readily with cold water, making an amber-colored liquid. The 
total product should be 5 gallons and any water lost through evapo- 
ration should be made up with the necessary amount of additional 
water. 

Use 2 to 3 gallons of the resin-soap sticker to 50 gallons of spray. 

LAUNDRY SOAP. 

In the absence of fish-oil soaps, ordinary laundry soap often may 
be used effectively where only a few plants are to be treated. An 
average laundry soap should be employed on plants in foliage at 
the rate of 1 pound to from 2 to 4 gallons of water, according to the 
kind of soap and the insects to be treated. 

BORDEAUX MIXTURE.2 

Bordeaux mixture, although essentially a fungicide, is sometimes 
recommended as a repellent to insects. The formula for making 
quantities of 50 gallons and of 5 gallons is inserted here, since Bor- 

1 Sirrine, F. A. A spraying mixture for cauliflower and cabbage worms. N. Y. Agr. Exp. Sta. (Geneva) 
Bui. 144. 1898. 

« Formula and directions for making furnished by the Bureau of Plant Industry. 
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deaux mixture is several times referred to in the spraying schedules 
for apple and grape for the combined treatment of diseases and 
insects: 

Copper sulphate (bluestone) pounds.. 4, or pound.. J 

Fresh stone lime do 4, or do 4 

Water gallons.. 50, or gallons.. 5 

Directions for making. — To make Bordeaux mixture for use in an 
ordinary barrel sprayer, dissolve the bluestone in 25 gallons of water 
and in a separate container, slake the stone lime, and dilute with 
water to 25 gallons. The two solutions then should be poured simul- 
taneously through a strainer into the spray tank. Stock solutions, 
especially where large quantities are to be used, are desirable, since 
they save time. A stock solution of bluestone is made by dissolving 
it at the rate of 1 pound to 1 gallon of water. The bluestone should 
be suspended in a sack in the upper part of the barrel, or other 
container, so that it is just beneath the surface of the water. It will 
be dissolved if left for a few hours in cold water and more rapidly in 
hot water. A stock solution of lime may be made by slaking the 
lime in a little water and then diluting so that each gallon of water 
contains 1 pound of lime. Just before the stock solutions are used 
they should be stirred thoroughly. To make up 50 gallons of Bor- 
deaux mixture from stock solutions it is only necessary for 4 gallons 
of the stock solution of bluestone to be poured into a suitable con- 
tainer, and 4 gallons of the stock solution of lime into a separate 
container, diluting each to 25 gallons, then pouring them simultane- 
ously into the spray tank. 

Commercial Bordeaux may be used in place of the homemade 
product. 

For early summer spraying the amoimt of bluestone may be 
reduced to 3 pounds to lessen the risk of injury. Bordeaux mixture 
'for grape spraying is made up of 4 pounds of bluestone and 3 pounds 
of stone lime to 50 gallons of water. 

BORDEAUX MIXING PLaNTS. 

When using Bordeaux mixture in large quantities much time wdll 
be saved if a mixing plant (fig. 7) is employed. This should be 
provided with an ample water supply and should be sufficiently 
elevated so that the solutions will flow by gravity into the spray 
tank. A satisfactory arrangement for spraying outfits having a 
capacity of 200 gallons is to erect on the upper platform a large 
water supply tank (about 600 gallons) connected by pipes with two 
dilution tanks of 100 gallons each placed on the lower platform. 
/ The latter, in turn, should be connected by 3 to 4 inch pipes with 
a flexible hose through which the Bordeaux mixture may be con- 
ducted into the spray tanko Alongside of each dilution tank should 
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1)0 plnood u 50-gallon 
bamJ — ont\ for I h c 
stock solution of l)lue- 
slono iuul the other 
for the. stock milk of 
lime. Each gallon of 
the stock solution 
should contain 1 
pound of hluestone 
and 1 pound of lime. 
(S^ "Directions for 
making," p. :?0.) 

To make 200 giU- 
lons of Bordciuix mix- 
ture (4^-50 formula) 
with a mixing plant of 
this type, <hp out 16 
gidlons of the ^vell- 
stirred stock milk of 
hmo and pour into the 
lime dilution tank, 
and pour the same 
amount of the stock 
hluestone solu ti on 
into the hluestone dilution tank. Then fill each (»f thet^e up to the 
100-gall(')n mark hj running in water from the storage t#nk ahorc. 
The stopcocks of the (hhition tanks may then he oj)cned so that the 
properly diluted hme and hluestone solutions wiU come together in 
the disciiai'ge Uiio atid tJicnce into the sprnr taad<, tJio opening into 
which shoidd he corertKl hy a hrass strainer. 

TOHACCO OR MCOTBfK: llfSRCTICrDKS. 

Nicotine in solution ohtained from tohacco has long heen recog- 
nizc<l as an ofTcctive agent for the destruction of many soft-hodied 
sucking in^co^, particuhirly n^diids, poar and othor thrips, poar 
psyUa, etc. Nicotine solutions are e.sj)ecially ^-aluahle as contact 
sprays, since they can he apjdied at ihe recpiired insecticidal strength 
without injury to the foliage. Moreover, nicotine extract-?; nuij he 
comhinc<l witli many of the standard stonuich poisons and fungicides 
without dej)reciat-ing their ^-alue. These* comhi nation sj)rays are 
much used when it h d^ired t-o trt^^it at ofic time c«*rtnin sucking 
and hiting insects and fungous diseases. 

Wioii tohacco or nicotino solutions are to ho u^ed alone, it is 
thought itmi tJieir eflicncy will be inc.raii##d bj Q\% udditiou of 2 to 
3 pounds of soap to 50 gallons of sprfiy. The soap cftU9t)S the spray 
to spread and adhoro bettor. 
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COMMERCIAL NICOTINE SOLUTIONS. 

Coimnercial nicotine, extracted from refuse tobacco, is sold on 
the market in several grades and strengths. A highly concen- 
trated preparation, containing 40 per cent of nicotine sulphate, is 
at present being used extensively. The strength at which the com- 
mercial products are sold will not affect their insecticidal value if 
properly diluted. The diluted spray material should contain not 
less than 0.05 or 0.06 per cent of nicotijie. 

In orchard spraying 40 per cent nicotine sulphate is used at the 
rate of about three-fourths of a pint to 100 gallons of spray. For 
small spraying operations use about f teaspoonful to a gallon, or 1 
fluid ounce to 8 gallons of soapy water. (See dilution table, p. 75.) 

HOMEMADE NICOTINE SPRAYS. 

Tobacco decoctions may be prepared readily at home, and, although 
varying somewhat in strength, will give as satisfactory results as the 
commercial products unless used too weak. The practicability of 
making the nicotine sprays will depend chiefly upon, the availability 
and cost of the refuse tobacco. Tobacco stems, sweepings, and 
damaged tobacco are the most economical for this purpose and the 
dark types of tobacco, owing to their relatively high nicotine content, 
are preferable to light-colored tobacco. If a desirable type of refuse 
tobacco can be purchased for $20 or less per ton, the fruit grower 
can make nicotine sprays at a cost of about 1 cent per gaUon, exclu- 
sive of labor. The first cost of the tobacco waste is reduced by 
about one-half, since, after the nicotine has been extracted, the 
tobacco still has a fertflizer value of about $10 per ton. 

The amount of refuse tobacco necessary to give a spray contain- 
ing 0.05 or 0.06 per cent of nicotine will vary considerably, as will 
be noted in the foUowing table (Table II) adapted from a publication 
of the Virginia Agricultural Experiment Station,^ which is given as 
a guide: 

Table II. — Formula for making nicotine extracts. 



Kind of tobacco. 



Light stems 

Do 

Sweepings 

N. L. Orinoco 

Olive 

Light 

Sweepings 

Smoker 

Wrapper 

Cutter 

Dark 

N. L. Orinoco 

Medium smoker. . 
Common smoker . 



From- 



Eichmond, Va 

Danville, Va 

do 

Appomattox, Va 

Powhatan, Va 

Danville, Va 

Louisville, Ky 

Chatham, Va 

do 

do 

Appomattox, Va. . . 
Bowling Green, Va . 

Chatham, Va 

do 



Nicotine. 



Per cent. 
0.481 
.609 
.884 
5. 535 
3. 367 
2.984 
.753 
2.306 
3.05 
3. 466 
2.835 
5. 629 
3. 766 
2. 47 



Number of pounds 
per 100 gallons 
necessary to 
make solutions 
containing differ- 
ent percentages 
of nicotine. 



0.06 p. ct. 
145 
110 
74 

22 

91 

28i 

21i 

19 

23i 

m 

26 



0.05 p. ct, 
121 
•91 

62 

lOJ 

16i 

18 

85 

23i 

18 

15 

10 

21§ 



1 EUett, W. B., and Grissom, J. Thomas. 
Sta. Bul.208. 1914. 



Preparation of nicotine extracts on the farm. Va. Agr. Exp. 
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Since it is impracticable for the fruit grower to have the refuse 
tobacco chemically analyzed^ he should approximate the class to 
which it belongs and use according to the foregoing table. The 
chief danger lies in making the solution too weak. If made stronger 
than necessary, no damage to the plant will result. 

METHODS OF MAKING. 

One of the most convenient as well as satisfactory methods of 
making nicotine sprays on the farm is by simply soaking the tobacco 
in the full quantity of water, with occasional stirrings, for a period 
of 24 hours. About 70 to 80 per cent of the nicotine will be ex- 
tracted. After straining the tobacco solution to remove the parti- 
cles of leaves and stems, it is ready for use. 

The tobacco spray may also be made in a lime-sulphur plant 
equipped with steam. Place the proper amount of tobacco and 
water in the cooker and release the steam, and, as soon as the water 
reaches the boiling point, shut off the steam. As soon as the solu- 
tion has cooled it is ready to use. By this method about the same 
percentage of nicotine is extracted as hj the soaking process. The 
solution should never be boiled, as the nicotine is volatile. 

Nicotine sprays should not be made up until they are to be used, 
since fermentation begins within two or three days, perhaps spoiling 
them for spraying purposes. 

The homemade nicotine solutions, when prepared as above at the 
strengths indicated, will give control of most aphids. But as a mat- 
ter of precaution it will be advisable to observe the effect of the 
spray upon the insects, and, if not effective, to strengthen it. 

TOBACCO DUST. 

Tobacco dust has long been recommended for the control of the 
woolly apple aphis on the roots of the apple, and for other root- 
inhabiting insects, and to a less extent for dusting low-growing 
plants, as currants and gooseberries for the destruction of aphids. 

Tobacco dust has some value as a treatment for the woolly aphis on 
the roots of the apple, its effectiveness varying much with the amount 
of nicotine in the dust and its fineness and the character of the 
weather. Abundant moisture in the soil, as from irrigation or rains, 
leaches out the nicotine, thus destroying the insects to a greater or 
less extent. Where tobacco dust may be obtained cheaply its use 
is warranted for the woolly aphis, but the purchaser should insure 
himself that the dust is not the grade sold for fertilizer purposes 
from which the nicotine has been extracted. In addition to its 
insecticidal value, tobacco dust has a fertilizer value of approxi- 
mately $10 per ton. 
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FUMIGATION OF NURSERY STOCK, BUDS, SCIONS, ETC. 

Fmnigation of trees from the nursery before planting and of buds, 
grafts, etc., for the destruction of scale insects, aphids, . and other 
nursery pests is practiced by some orchardists and by nurserymen 
generally. 

FUMIGATION BOXES. 

When large quantities of nursery material are to be fumigated, as 
by nurserymen, specially constructed fumigation houses are used, 
while fumigation boxes of yarious sizes are employed for smaller 
operations, as by orchardists. These boxes, of any conyenient size, 
as 6 by 3 by 2f feet, may be made of two thicknesses of lumber, such 
as plain matched |-inch ceiling, flooring boards, double matched 
sheathing, etc. Between the two layers of boards should be placed 
a double thickness of tarred paper. Near the bottom of the box 
should be placed a few cross pieces or slats, on which to lay the nur- 
sery material, allowing sufficient space beneath for the fumigation 
generator. The box should be strongly reinforced at the corners and 
at other necessary places, and on one side of the box a small door or 
opening which can be tightly closed should be proyided for the admis- 
sion of the generating receptacle and chemicals. In place of a com- 
plete fumigation box some growers use a box without a top, inyerted 
bottom upward on the ground, the earth being packed tightly around 
the edges to preyent the escape of the gas. Whateyer may be the 
type of box, it must be as nearly air-tight as possible and kept in 
that condition by necessary repairs. It wiU be well to giye the box 
two coats of paint inside and out each year. 

The most effectiye fumigant is hydrocyanic- acid gas. This is ex- 
tremely poisonous and if inlialed may prove fatal. Preferably it should 
he used iy experienced operators and every precaution taJcen not to breathe 
any of the gas. Great care should also he taJcen to Tceep all chemicals 
accessible only to those using them, as the sodium cyanid is very poisonous 
and the sulphuric acid extremely caustic. 

Hydrocyanic-acid gas, if properly used, will not injure well-matured, 
dormant nursery stock, nor will immature material, as buds, be dam- 
aged by effectiye quantities of the gas. The material to be fumi- 
gated should be reasonably dry and separated somewhat so that the 
gas may surround it thoroughly, 

FUMIGATION SUPPLIES. 

The following supplies are required and the chemicals should be 
of the grade as giyen below: 

1, Sodium cyanid (96-98 per cent), containing 51 to 52 per cent 
of cyanogen, — When purchasing cyanid for fumigation purposes, this 
grade, which is known as ''fumigation cyanid,'' should always be 
specified. 
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2. Svlphuric acid.— This should be a high-grade commercial 
product testing about 66° Baum6 (1.84 specific gravity). 

3, Generating vessel. — An earthen crock; china dish^ or bowl may 
be used as a receptacle for the water and acid. Do not use a tin or 
iron vessel of any Tcindj as the acid will corrode these metals. 

The formula to be used wiU depend upon the character of material 
to be fumigated; dormant trees and grafts being given a heavier 
dosage than buds. 

FORMULAS. 

Formula for dormant trees and grafts. 

Sodium cyanid ounce . . 1 

Sulphuric acid fluid ounces . . 1 J 

Water do 2 

For each 100 cubic feet of space inclosed, use the chemicals at 
the rate given above. 

Formula for buds. 

Sodium cyanid ounce . . J 

Sulphuric acid fluid ounce . . | 

Water ...do 1 

For each 100 cubic feet of space inclosed, use the chemicals at 
the rate given above. 

FUMIGATION PROCESS. 

After the material to be fumigated has been placed in the house 
or box, and everything is in readiness, put the generator jar or jars 
in place and add the necessary water. Then pour the acid very 
slowly into the water. Never pour the water into the acid, as this 
procedure causes considerable heat and spattering of the acid. Next 
weigh out the cyanid and place it in a small paper sack and 
then gently drop it into the generator. The operator must close the 
box or leave the house at once. Where several generators are to be 
used, as in a large fumigatorium, the sacks of cyanid should be low- 
ered into the generating vessels by means of strings operated at the 
door. By taking this precaution the operator will avoid any possi- 
bility of inhaling the deadly gas. The material should be fumigated 
for a period of 45 minutes to 1 hour. 

In case of fumigating houses or large chambers^ facilities for 
opening the doors and windows from the outside must be provided 
so as not to expose the operator to the fumes. No one should enter 
the fumigatorium until aU the gas has been liberated by thorough 
ventilation. 

DIPPING NURSERY STOCK, BUDS, SCIONS, ETC. 

Some nurserymen and fruit growers dip nursery stock, scions, and. 
bud sticks in order to insure as much as possible the destruction of 
any insects which may be present. The treatment is especially aimed 
at the San Jose and other scale insects and the woolly apple aphis on 
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upple. The princii)iil(4ii)s nro: Liino-siilpluirconcentrnte (33^Bauine), 
1 i>nrt to 7 i)arts of wator (at tomporatiiros of 00'' to 120T.) ; 20 per 
colli kerosene eiiiiilsioii ; or the iiiiscible t)ils, 1 i):u-t dilutod with 10 
to 15 i)arts of water. 'Hie (Hppiii;^ method not as efTcctiTe n% 
finiiigntioii with hyth-ocyniiic-arid gas (]). -I.'O and, further, may 
cause injury, dei)eiidiug upon the maturity and hanlinoss of the 
plant* tT<i«ivt<wl. The roots of nui?;cry tre^^s rnn uot be dipped with 
safety in the hnie-sulphiir solution.* Eutire trees, however, may he 
immei>>ed in the oil emulsious with less likelihood of iniurious results. 



WOKMPKG FUUIT TRKES. 

The most effecitSiTe. 
method of rodiiciiig in- 
jur r to fruit trooft 1)T eer- 
Uun boreiv, as the peach 
and upple tree boroi-s, is to 
**wann'* tJtie trm'm regul ar- 
ty in the spring and fall of 
mall ym\i\ (V'ig. 8.) Pre- 
Yiou?; t-o wonning, tlu^ f^arth 
should be removed from 
n round the c^rown of the 
tree U) ti depth of 4. m* 5 
inches and the trufik brushed or s(jrft]>^d free of bark and loose dirt. 
With a little exfiMn«rti(j* the wurW can reiidily locate the borei-s in 
Uioir burrows ^id r^more tbern bj nie^wis of n knife, stiff wire, or 
other suitable tool. 

A aombinod siM-a^piiif »did gougitag imtrument is in use in the South 
and in report^ to be a valuable tool in worming. A i)iece of steel 
bar or a suitable waste steel strip around the fnnn is flattened out 
along about two-thirds of its length into a dull blade two or three 
inchoi; wide and gradually tapered to a point. 'Ilie i)oint is bent 
out and .slightly upward to form a hook for gouging the insects in 
their burrows. The other end of the blada i:^ fa?;touod linuly into 
a 12 or 11 inch i)iece of wood f5r a hit-ndle, n% ft l^feidn cut from 
an old hoe or shovel handle^. The whole tool is not mor® tiittn IS 
(»r 20 inches lon^j:. 

In \?6rmmg chve ?;liould he t-akafi not 1^) (Mit t*be &Oiuid bark or 
wood more than necessary, nnd the cutting should be (hmc tm-^- 
cally. Carelessness in the ust. of worming tools mliy Toiiilt iu umv% 
daumge to th» U-m$ tlmn Would b« (niuiarl by the iiit#ct«. Aft-er 




KiG. 4.— 1 4irge-«cftl« woniiiug c t pe«ch traos In Georgia ore! lard. 



I rarrott. P. J., K,o<lfkI«j, H. K., an^ S«(»o«i«, W. J. hippini; of nii-s«ry stoek In Ilm«^»nlplmt 
w ash. N\ V. Agr. Sin. (C«»**va) .m wm. 
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trees liafc heen womird it i.^ (losirublo, if piTwrioal)!**., V) <;c. ovor 
tlioiii ni^Min ii fo\\- ih\y^ h\{ov, ^vllon tlic location of uny h\r\':v missed 
(lurini: tlic lii-st exainiuiition will usuiilly l>c indicated by tlio oxndod 
frass/^ After the wonfiing htin been coniplotad tlie oartli ??li()uld 
1)# replaced an»und the trees, and in the case of spruij^ wonn- 
iug of peach trees it shonld he nionnde^l around the hasc of the 
trunk to a hei^iit of S to 10 in(*c^. (Fig. 9.) lliis will cause the 
horei-s to enter the hark somewhat higher and facilitate their dete*- 
tJon and removal. If washes or wrappings arc to he iised, they 

f^hould l>e put on at 
once after the spring 
worming and l)efore 
the earth is rcplacod 
around the \ vQ<k<, 

PMOTECTIYE AHV 
CAOSTIC WASffMH 
von BORERS. 

Washes of viirioii.i 
m uteri ills have been 
reconnnended for nr.c 
on fruit trei^ to re])cl 
adult insects from de- 
])OHiting their eggs or 
to])revcnt tluMMitrance 
into the hark of ncv/ly 
hatched larrn^ Thcr.c 
waslu^ ar(* to he ap- 
])lied after the spring 
worming, and hefoi'c 
the adidt Insects have 
issued and hegini to 
de])Osit oggfi- Certain 
cmi^Uc washes hare also been recommended for use at the time cf 
fjdl worming, to destroy by contact any of the young larvi^ that may 
have escai)ed the ^'hooking'' and '*w5rming" metJiods;. As ©Ise- 
whare st^k?d (]). 45), reliance in borer control shoidd he ])lacod on 
worming, washes being used nuM'ely as an adjunct. 

ASI»HALTLM,» 

IliU'd as])haltum (grades ''C" and 'M)*') has hecu recommended 
in CnliforuiSi for af^^toatt Ui€ ClJifonij^ p#%eJi horm*, mul it is 
claimed tluO. mfit.eri;J is snec^jfesful in preranting U'le i^uance find 




KlG. 9.— AppHmiion of whitewash nn<I iimundinK ol earth amnncl 
pM^h-tro« trunk a!J->in«l p*^** h-rmr. 



» Morris, Karl L. Tear lhrii>s an^I p^eJi lr*»e horwr. C«J. Agr. Exp. Sin. liiiJ. 2"J*. 1912. 
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^ entrance of about 95 to 98 per cent of the insects, provided the appli- 
cation is thorough. It is reported not injurious to the tree, but it 
will be safer to try it on a few trees to ascertain its effect on them 
and its value under local conditions. The borers should be removed 
in the spring and fall, and the base of the tree, 5 to 6 inches below 
the ground level and the same distance above, painted with two coats 
of the asphaltum. It should first be heated and can then be readily 
applied with a brush. 

GAS TAR. 

Common gas tar, as obtained from gas works, applied in the spring 
after worming, has been used with some success, but in occasional 
instances damage to trees has been reported. It should not be em- 
ployed until the trees are well established, by at least a year's growth 
and preferably longer. Gas tar is injurious to apple and probably 
also to other pome fruit trees. The heavier grades are preferred and, 
after warming, can be applied with a brush. 

CARBOLIC ACID AND SOAP. 

A wash consisting of a thick soap solution and carbohc acid has 
been more or less recommended, made up as follows : 



Thick soap solution gallons . . 10 

Carbolic acid (commercial) pint.. 1 

Apply to lower trunk with brush in connection with spring worming. 

LIME-CRUDE PETROLEUM.i 

This mixture is made as f oUows : 

Stone lime pounds.. 50 

Crude petroleum gallons.. 6 to 8 

Slake the lime with 10 to 15 gallons of hot water and while the 



hme is boiling slowly pour in the crude petroleum and stir thoroughly. 
Add sufficient water after slaking has ceased to make a thick paste. 
Apply immediately with a brush. 

LIME, COAL TAR, FISH-OIL SOAP. 

A wash consisting of lime, coal tar, and fish-oil soap may be made 
according to the following formula: 

Stone lime pounds.. 50 

Coal tar gallons.. IJ 

Fish-oil soap pounds.. 12 

Slake the lime in hot water and stir in the coal tar while the lime is 
slaking vigorously. Dissolve the soap separately in hot water and 
add to the Hme and tar mixture. Add sufficient water to make a 
heavy paste and apply with a brush. 



1 Moulton, Dudley. Tho California peach borer. U. S. Dept. Agr. Bur. Ent. Bui. 97, Part IV. 1911. 
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LIME-SULPHUR CONCENTRATE. * 

Lime-sulpliur concentrates (33° Baume), 1 part to 6 to 7 parts 
water, to which a large excess of lime has been added, is used by 
some as a deterrent to borers. It is reported as valuable in protecting 
trees from attack by mice and rabbits. 

ARSENIC ALS IN BORER WASHES. 

Arsenate of lead or Paris green is sometimes mixed with a wash 
with the idea of poisoning the larvae which attempt to eat through it. 
Arsenicals in paints are used with considerable risk of injury to the 
trees. 

PAINT. 

Probably the best wash for apple-tree borers is a thick coat of paint, 
made from raw linseed oil and pure white lead. Remove the earth 
for a distance of 3 to 4 inches from the base of the tree, scrape oflF the 
dirt and loose bark scales, and, after worming, apply to the exposed 
trunk a thick, uniform coating of the paint to a distance of about 1 
foot above the ground. Worming and painting should be done an- 
nually about early May, before the beginning of the egg laying season 
of the parent beetles. White lead paint has sometimes caused injury, 
probably on account of inferior ingredients 

GOVERNMENT WHITEWASH. 

A heavy whitewash, known as the Government formula for white- 
wash," has been employed with more or less success on trees recently 
attacked by the shot-hole borer (p. 89). It is prepared as follows: 



Stone lime busheL . J 

Salt peck.. 1 

Ground rice pounds . . 3 

Spanish whiting (plaster of Paris) pound . . J 

Glue - - do.-.. 1 

Water gallons.. 5 



First slake the lime with warm water and then strain it through a 
fine sieve or strainer. Dissolve the salt in warm water, boil the rice 
flour to a thin paste, and dissolve the glue in boiling water. Mix 
the ingredients in the following order and stir well: Pour the salt 
solution into the lime, then the rice paste, and next stir in, boiling 
hot, the Spanish whiting and glue, and finally add 5 gallons of hot 
water. Stir thoroughly and let it stand for a few days. It should 
be applied hot with a brush. 

Two formulas which have been used to some extent as cauterizing 
agents for the destruction of newly hatched peach-borer larvae are 
given on page 49. 
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LIME, SULPHUR, AND GAS TAR.i 

A wash made of a mixture of lime, sulphur, and gas tar has been 
t3mployed in the South as a deterrent for spring use and as a caustic 
wash in the fall. 

Stone lime bushel.. 1 

Sulphur (commercial ground) pounds. . 10 

^astar gallon.. J 

Water gallons. . 50 

Slake the lime and add the sulphur during the course of the slaking. 
After the Ume has been completely slaked, stir in the gas tar and then 
dilute with the requisite amount of water. For cauterizing purposes 
apply after fall worming. 

LIME AND CAUSTIC SODA. 

The lime-caustic soda wash may be readily prepared in accordance 
with the following formula: 

Stone lime pounds. . 70 

Caustic soda g 

Water gallons.. 5^ 

Dissolve the caustic soda in hot water and when dissolved use this 
solution to start the Ume slaking. Continue slaking the lime, adding 
more water as required, until it has completely slaked and then pour 
in enough water to make the total product 50 gallons. Apply in the 
fall at the time of worming. 

COMMERCIAL PREPARATIONS. 

Certain commercial sticky and other preparations are used against 
peach and apple tree borers, but apparently they possess no merit 
over the homemade washes or paints here described. 

MECHANICAL TREE PROTECTORS. 

Tree protectors of various materials and styles have been long 
recommended and aie more or less used by orchardists. They are 
intended principally to protect peach, apple, and other fruit trees 
from attack by borers, mice, and rabbits. They are placed around 
the tree trunk and extend from a few inches below the surface of the 
ground to a foot or more above the ground level. 

Heavy wrapping paper and tarred paper wrapped around the tree 
trunk and securely tied with strong twine have been used extensively, 
as well as wooden veneer protectors. CyUnders of wire screening are 
employed with the idea of preventing the adults of apple-tree borers 
from depositing their eggs on the lower part of the tree. Close-mesh 
wire fencing material is also used to keep away rabbits and mice. 

1 Stames, Hugh N". The peach-tree borer. Ga. Exp. Sta. Bui. 73. 1906. 
49579°— 21— Bull. 908 4 
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Repeated trials of various tree protectors have shown that they can 
not be depended upon to exclude borers to a satisfactory degree, 
though they are of value against rodents. Hence, if protectors are 
used and the trees are not regularly wormed, they are hkely to 
become badly infested, the protectors frequently furnishing an ideal 
retreat for the insects. 

A very large number of tree protectors have been patented, but 
none of these has shown sufficient merit to lead to its adoption to a 
general extent by orchardists. 

BANDING FOR THE CODLING MOTH. 

Banding the trunks and larger hmbs of apple trees with strips of 
cloth has been practiced extensively for the control of the codling 
moth. Previous to the advent of spraying the banding method was 
the best means known of checking the ravages of this pest. This 
method consists in fastening a band of cloth around the trunk from 
which the loose bark has been removed. Usually a band made from 
burlap folded to three thicknesses 4 to 8 inches wide is used. The 
codil-^^^-moth larvse, or worms, crawl beneath the band to form their 
cocoons and should be destroyed by hand at intervals of 10 days 
throughout the season. 

Bands are still used as an adjunct to spraying in regions heavily in- 
fested with the codling moth. The use of the bands, although labo- 
rious and expensive, is profitable under these conditions, but if they 
can not be cared for systematically they should, not be used. 

A CODLING-MOTH BAND TRAP. 

A codling-moth band trap (fig. 10) recently devised by the Bureau 
of Entomology can be substituted for the banding method. This 
trap, when properly adjusted to the tree trunk, permits the codling- 
moth worms to enter it and prevents the escape of the moths. While 
this trap was designed primarHy for the codhng moth, its principle 
is appHcable to other insects having similar habits. 

The trap can be readily made by the fruit grower at little expense, 
and may be attached at any time during the winter or spring, not 
later than one month after the petals have dropped. 

SUPPLIES FOR MAKING AND ATTACHING. 

The following suppHes are needed for making and attaching the 
traps: (1) Black-painted wire-screen cloth 1 foot wide, 12 meshes to 
the inch; (2) burlap cloth; (3) pitch-tar; (4) small, portable oil 
heater; (5) hammer, phers, wire shears, and tacks. 

METHOD OF MAKING. 

The wire screen is the ordinary fly screen, and the 1-foot width is the 
most desirable of the regular stock material to use. Cut the screen 
into strips 6 inches wide and fold over the edges twice, allowing one- 
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fourth iucli to cncli fold. A coiiV(UU(Uil w':\y to fold the edg^e if 10 iim 
a folding iiiiKdiiue as; eiiii)loyo<l by tiunors. If a crimping machine, 
such as uso<l bj tinnei'S to reduce the ends of stovepipes, is at hand, 
l)<)th edges of the wire screen shouhl then bo run through the criuiper. 
Tliis will give the wire a ver}' desirable bulge and at the same time will 
parniit cousi durable expansion of tJie trunk \tit=liout bre^aking tJi© 
screen. Xext cut 
til 0 burlap into strips 
6 inches wide and 
fohl to three thick- 
nesses. If the bur- 
1.^) t^UiV ^cutting is 
first soaked in water, 
it cum bo readil}' 
crea«t*d, and ma}' 
then bo done up in 
rolls for eonveuience 
in tiindling. 

MKTKOD OK ATTACH fKC. 

The traps nniy be 
fastened tothetrunks 
by one peJ'son,l)ut if 
niMir hrt be at- 
tached, it will be better for two ]x>ople to work together. After tbo 
loose bai-k has been removed from the crotches, lower limbs, and 
t-runks, t-lie. trai)s may be put in place. 

Select the most regular section of the trunk and (uieircle it with a 
strij) of the burlap band. Tliis is hdd in position by large tacks, tho 
hcwidt of which shmdd project about one-fcmrWi inch beyond the bur- 
lap or a total of about one-half inch from the trunk. Thme should 
be driven at inten^als of 3 t^) 4 inches. 

Next cover the band with the screen and tack one end, leaving the 
burhi]) in tlie middle of the screen. Let one pei-son grasp tho lower 
edge of the screen with (he plici-s and draw tightly while the other 
taj.)B it with a iianinuu- until it conforms snugl}" and, at the ."^anu^ tinn*, 
fi\stens it to the trunk with tacks. Tut the wire screen long dCiOugh 
to allow an overlap of thrive to four inches. rrocc<^<l in the same way 
with tfic^ uppm* f^dg(«> and finalJy tack the hp 3^ecurely. It is advisable 
to fasten the lower o<lge lii-st, since, if the upper edge is fu-st attached, 
it is somewhat diflicult to so(j whether the lower edge fits taghtJy. 
It 'It will be notad tJut th^ t^MJci fixt^iding beyond ihr, hurl^) tm-ta 
to pr^rant t^e wire screen from ])r<^'sing the bajid. 




Fig. 10.— Winysw^K'n band trap forcotlMiig motli. 
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After the trap has been fastened, any openings along the edges of 
the screen or at the lap may be filled with pitch tar, which should be 
heated until it can be readily applied with a brush. On very irregu- 
lar trunks, such as those having deep grooves, a trap extending part 
way around may be used, but this will not be as satisfactory as a 
trap completely encircling the trunk. 

The success of the trap is dependent upon the edges being in close 
contact with the trunk, and, as long as there are no breaks, it will 
require no further attention. 

HOW THE TRAP WORKS. 

The principle of the trap is based upon the fact that the codling- 
moth worm can enter a smaller opening than that through which 
the moth can escape. When the worm completes its feeding within 
the fruit it leaves and searches for a secluded place in which to spin 
its cocoon. Usually it crawls up or down the tree trunk and, upon 
encoimtering the trap, enters through the wire screen. Once within 
the screen it hides beneath the burlap and spins its cocoon and later 
becomes a moth, which, owing to its size, is unable to escape. The 
moths are fragile and soon die and are frequently destroyed by other 
insects. 

It must he clearly understood that the trap is not a substitute for 
spraying, hut an adjunct. Despite the most thorough spraying, 
some worms will escape the poison, and the offspring of these are 
largely responsible for the damage to the fruit crop. By the use of 
the trap, in conjunction with careful spraying, the majority of the 
unpoisoned worms may be captured and injury by later broods thus 
greatly reduced. 

DESTRUCTION OF INSECTS BY JARRING. 

Certain insects, notably the plum and quince curculios (pp. 78, 87), 
may be much reduced in numbers by regularly jarring the trees in the 
early spring, collecting the insects on sheets or special cloth-covere<l 
frames. Jarring peach and plum trees was at one time the principal 
method of control of the curcuho and was in vogue until rather re- 
cently. On stone fruits, however, jarring has now almost completely 
fallen into disuse in favor of spraying with arsenate of lead in self- 
boiled lime-sulphur mixture. 

In the control of the quince curculio jarring is still practiced. The 
work is usually started early in the morning while the insects are 
sluggish and easily dislodged. A wheelbarrow umbrella catcher 
(figo 11) is mostly employed, though the curcuUos may be collected on 
sheets placed on the ground or held beneath the treeSo A smart rap. 
with a padded wooden mallet serves to bring the beetles down. The 
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<M3t(5cdi()s u])ou falling f(ngu d^iatli %nd are ^ihf ooll^4ttl wid 
(Icslroyod by dropping in a can containing kcrosono. In using tho 
specially (Unsigned whcclbaxrow iniibrolla calcbor tbo tree is shaken 
by striking tbo trunk witb a bumper on the framework of the wbeel- 
l)arrow at the base of the slit in the iunl)rella, the beetles shding by 
gravity to the center of the uml)rella into a receptacle containing oil. 

BAGGING FRUITS, 

C} 10 ice fruits, especially grapes, may often bo protected from insect 
pests by the use of paper bags placed around tho bunches and securely 
fastened by twine to the supporting shoot or cane. This method is 
suital)le for small vineyards and arbors in reducing injur}' from the 
grape-berry moth, the rose chafer, and the gn^en June beetle, but it 
is too axptiasivo for use on a commercial sc^le^ Bags may be put in 
place as §«on as Uic blossoms have fallen, 

IffSECT DESTRUCTK)K BY FXRf:. 

Gregarious insects, as the apple-tree tent caterpillai*, fall wel)Worm, 
and others, can bo dosiroj^od in their nests by m(»ns gf a torch. A 
handful of rags fas- 
tened to a pole and 
soaked in kerosene 
will serve for tliis 
purpose. Tlio nests 
should be burned 
while the caterpillai-s 
arc a t rest wi t hui , c a re 
being taken not to in- 
jure tlie larger limbs 
aiid branches E,^^ 
masses of the gipsy 
moth and of other in- 
sftCti, deposited on 
stonewalls and in sim- 
ilar situations, can be 
dcMroy^d by biu'ning with suital)le blast or other torches. Cranl)flirry 
bogs are sometimes burned over in order to destroy certain insects, 
such as thecranberrj^girdler. This is usually done by specially con- 
struct(Hl torches. Leaves and trash in orchards, wliich frequ{MitJy 
harbor injurious insects, should be m'(*11 plowed under to add to tho 
humus in the soil, or raked up and burned during the fall, winter, or 
aarly spring. 
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IWSaCT LIGHT TRAre. 



It is a wcll-kiunm fact that certain insect^ arc attracted at iiiglit 
to liglits, and in an effort to take advantage of tliis hahit insect light 
traps hare be6n reconuneqided at Tarious iAmm hfv liie ca])ture of 

injurious species. Some of the traps de- 
veloped arc very simple and otJiers are 
more elaborate pAk*nt^.d (?(>nt-ri¥ttnc^. 
The small fornis consist of an ordinary 
lantern placed over a basin containing 
wftka* which rs eoif^rcd by a thin film (tf 
kerosene or other oil. Tlic insects in flut- 
tering about the light fall into the oil and 
are d^k-ort^. 

Careful experiments with light traps in 
orchards have demonstrated fully that 
tho^e hare only slight, if iiny, y»lu« in 
orchard-insect control. The light traps 
capture some injurious forms, but at the 
sajnc time dwfe^oy a good mft'nj h^i#fici?il 
parasitic and predacious s])ecies. Many 
orchardists have been induced to purchase 
light trn|7% which weft^e gu«i.r»nle^l lo c#p* 
ture the codling moth. This ins(M'-t, how- 
•L^ ^lUiyif ever, is vary little, if at all, attracted to 

tfv ^'^'^^ ^'^nj l^id tiifrd'ore itse- 

y^^flBaMw le^ in its oonti'ol. 

TKEE mJUCTIOHS. 

Claim is occasionally made, in circular 
matter issucMl b}' financialh- interested 
per!^oii^ and in athc?r ways, of feli» ^icficy 
in insect and disease control of sub- 
stances or compounds inserted into ho las 
bore<l inio k'o€S <r ])k(>^ \itu\m felia bfn-k. 
Wonderful rcsidts have been claimed in 
some instanc(\s from such treatments, and 
some orchitrdiils and numeroiii? o¥nl^ 
of a few yard trcco have been induced to 
have their trees "inoculated.*' The pur- 
pose of th is paragraph %s to advise frmi ffratm^s mml oilmrs ik<U m^i 
treatments are entirely without merit in controlling insects and dis- 
eases and are often decidedly injurious to the trees treated. Figure 
12 illustr?it<^ the injury to rmid^igfroin plnang undir tltfe burk 
small quantities of a compound conttinuig sodium cyanid, eoimnon 
salt, and certain other ingredients. 




ViG. 12.— Injur>' to applo tree ro^tiltinR 
from injwtion uml*r burk of cyani'I 
mixture. 
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TREE-BAKDING MATEUIAJ.S. 



Bands of sticky iniit(M-ial, 4 to 5 inches wide, applied around tree 
trunks soniotinic^ may ho used to iid vantage to ]>revent caterpilhirs, 
cliuihing cutwoTiai, m\A Gertnin otJiw in^t« from dLinhing kws, 
TJuv^e hnnds arc also employed to prevent iionflying and wingless 
moths, such as the gipsy naoth, euukenvorm naoths, tussoek moths, 
0fec., ft-om a^teeiiding troes to dep^mit their eggs. Cotton hatt-ing and 
wire screen also arc used in making protective hands. 

The indiscriminate use of these bands, as well as mechanical 
l>arri(«rs, is t-o be drscouraged. Their use in i>arks is sometimoB noted 
on trees which are not su])jcet to attack by insects against which 
they would have vidue. As a rule, it is advisable to obtain advice as 
k) %hm' use from entomologists. 

ROSIii-CASTOR OIL M IXTUKE. 

This mfkj be mude aeetmtmg ^ Ux% following formula: 

Rosin pounds.. 5 

Oa.storoil pints.. 3 

Place the ro^sin and enstor oil in a pot and heat slowly until the 
TiMixx ig mdto^d. Add ifiore oil if too thick. 

These sticky ]>:uids arc sometimes injurious to the tree, but injury 
may be avoided by spreading the adhesive on a strip of heavy paper 
encircling the ft*ee tmnk. A form of 
band that has given satisfactory re- 
sults is made frona cheap cotton bat- 
ting and single-ply t«rred building 
pa]>er. The cotton should be cut into 
strips about 2 Luehes wide and wrap- 
j>ed around the tree tmnk so as to fill 
all the crevices of the bark. Ovm* Uie 
uott^ii is placml a strip of tarred paper 
ftbout 5 irKJi<§fe wide, drawn tightly and 
seciireK' taxikiad where it overlaps. 
The sticky material is then spread on 
top of the pa])er. (Fig. 13.) 

The sticky substance nm*t be re- 
newed from t-Lino to time, sinoe when 
it dries (mt av \myim\m oOTered with 
dust or insects it fails, as a barrier to 
erfiwling inse(its. If a (numbing inst^^naent is occasionally drawn over 
the baud it will gerve to IsIigUien the usefulness of the band by bring- 
ing some of the stiokr portaon to the surface. 

Sticky fh" papm* il: used s(nneUmei; in ])laco of the sticky bands 




Fig. 13.— Barrior of sticky matorlal on tree 
tmnk to prevent ascent of caterpillars, 
\vingi«s moths, et% 
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This may be attached to the trunk by means of heavy twine tied 
tightly around the upper and lower edges, and properly should be 
put over a strip of cotton as described above, 

NEW TREE-BANDING MATERIALo i 

The material described below, applied as a band around the trunk 
of trees, has been reported as a satisfactory barrier in preventing the 
ascent of caterpillars. 

MATERIALS FOR MAKING. 

The substances' used for making this tree-banding material are: 
(1) Soft coal-tar pitch; (2) high-boiling neutral coal-tar oil (density 
about 1.15 at 68° F.); (3) rosin oil (first run ^^kidney^' oil); and (4) 
stone lime. 

METHOD OF MAKING. 

The method of making may be divided into two parts: 

Part I. Stock mixture. 

Place a weighed amount of the coal-tar pitch in a suitable cooking 
vessel and heat until thin enough to run. Then add the neutral coai-^ 
tar oil, using twice as much by weight as of the coal-tar pitch, and 
stir thoroughly. The result should be a mixture which can be poured 
and worked after cooling. 

Part II. Finished product. 



a. Stock mixture ( ' ' pitch-neutral coal-tar oil" ) pounds . . 5 

6. Neutral coal-tar oil do 16 

c. Slaked lime ^ do 4 

d. Rosin oil do 20 

e. Neutral coal-tar oil do 10 



Place materials a, &, and c in a mixing vessel and stir until of a 
uniform consistency. Next add the rosin oil and work in for 10 
minutes, finally adding the additional 10 pounds of neutral coal-tar 
oil. Agitate the mixture thoroughly for 20 to 30 minutes and then 
transfer it to the storage container and aUow it to stand two or three 
days, or until it becomes a semisolid cake. Then stir in 2 pounds of 
neutral coal-tar oil to each 50 pounds of the mixture in order to give 
it the desired oily surface. If too soft, add more rosin oil and lime; 
if too hard, use more neutral coal-tar oil. 

This material should be applied on tarred paper strips over cotton 
bands, as elsewhere described (p. 55). 

1 Burgess, A. F., and Griffin, E. L. A new tree-banding material for the control of the gypsy moth. 
Jour. Econ. Ent., v. 10, no. 1. 1917. 

2 The stone lime should be slaked to a dry powder by the addition of a little water and sieved through a 
creen of 10 to 12 meshes to the inch. 
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AXLE-OUKASK. FISn-OIL, AND KOSIN IlAKDHfG MATKItlAL. 

A trco-banding mntcrial used in ICurop^, roporfeed iw; t^ffecUre, is 
made as follows: 

Axlegroas# pound.. 1 

Vish oil pint.. 1 

Powd er<i<l roii ri pounds . . 2 

Htftt tb€ ikx4 gimac, to remove all of the \vatcr contained there- 
in, in a eookmg vii^Sl having a eapacity of at least 1 giJlon. Then 
stir in the fish oil and findly the powde'red rosin a little at a time. 
When the latter is (hssolved, remove from the fire and the mixture 
is ready for use the next dny. Apply to tarred paper bands as already 
doserihed. 

SeveraloUie^-tptickysuhstimeaSjhomemmle iwid propricUwy, ai*eused. 

PlUNTElfS INK. 

Printer's ink usually eoiisis^ of refuse mk awl is sold as "tree 
ink/' aud should b© mixad wrd^ a hmwj oil to iirtwnt its drjnng out 
loo quiekly. Apply m d^embed for Hit new troe-banding mat^ial. 

COTTON HATTING. 

Barrier^, other than stieky bands, 
fwe sometimes? used to prevent 
inseets from erawling up trees. 

Bands of cotton hatting about 
6 to S inches wide are effectiro as 
long as tlio cotton remains flufi'y. 
Wra)) the band around the tree 
trunk a;nd securely tie the l)0t- 
tom edge by means of stout 
twine. 'IMie upper edge should 
then be turned down over the 
string, forming a flange of loose cot- 
ton all around the tree. (Fig. 14.) 

WIRE SCREEN. 

Cnnkenvorm moths, tussock 
moths, gipsy moths, and other non- 
flying moths may be prevcnt^nl from crawling up the trees by a wire 
scrctai (ordinary fly screen, 12 nmhm; to the inolt) tiaekijd aroitiwl 
the tree trunk. Cut the wire screen into strips 12 inches wide and 
sufficiently long to encircle the trunk. Tack the upper edge of the 
scr^ien so t-hivt it fit's snugly to the hark and i^llow the lower edge to 
extend out a distance of 1 to 2 inches from the truidc. The moths 
will crawl up into the screen trap and may he crushed daily by hand. 
This device, however, does not ))rovcnt the ascent (rf trt*t^ by any 
young \ar\vo hatched from eggs deposited by the captured moths 
below the barrier, and hence the sticky bands are more ofi'eetive. 




Fig. M.^JlBcriwof cotton Imllltii! tnink 
to i)ret«!ut a«mt or e«t«rpill*rs^ vini^lit^ 
moths, etc. 
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TREATMENT OF TREE WOUNDS. 

Tree wounds due to removal of large limbs, or to injury from any 
cause, as by rabbits, field mice, plows, etc., around the base of treas, 
should be promptly disinfected and treated with a waterproof 
covering. An exposed surface is subject to attack by fungi and inva- 
sion by wood-boring insects unless properly cared for. As soon as 
a limb is cut off, the edge of the bark and the cambium should be 
coated at once with shellac, and unless this is done while the cut 
surface is still moist the value of the shellac is practically lost. The 
wound is then ready to be treated with a disinfectant, such as common 
creosote, which will penetrate and sterilize the wood. This may be 
applied with a small brush. After creosoting, the wood should be 
protected from moisture by means of a heavy coat of coal tar. 
Instead of using the materials separately, they may be combined in 
a mixture containing about one-third creosote and two-thirds coal 
tar. One coat of the mixed materials may be sufficient, but if not, 
a heavy application of the coal tar should be used, and the surface 
recoated whenever it is found cracking or breaking away from the 
wound. A pure white-lead and linseed-oil paint is sometimes 
employed for tree wounds, and, while not as satisfactory as the coal- 
tar-creosote paint, it is a good deal better than nothing. Ordinary 
grafting wax will give good results for small surfaces. 

FILLING TREE CAVITIES. 

Frequently decayed cavities in the trunk or lin^bs are infested with 
wood-boring larvse or are the retreat of different species of ants. 
Such cavities are objectionable, for not only do they favor gradual 
decay and weakening of the trees, but they afford an excellent winter 
harbor for such insects as the codling moth. As noted elsewhere 
(p. 59), cavities in the trunk usually are the result of improper 
pruning and neglect to care for wounds from other causes. Such 
cavities may be filled with cement and the condition of the trees 
materially improved. 

The first operation is to remove all of the decayed wood, and this 
can be done by means of a gouge, chisel, mallet, and knife. In cutting 
around the edge of the cavity nothing but very sharp tools should 
be employed, as duU instruments will injure the cambium. As soon 
as the cambium has been cut to a proper distance it should be 
covered with a coat of sheUac. After the cavity has been thoroughly 
cleaned out it should be treated with creosote and coal tar, as 
described above, and it is then ready to receive the cement. Use 
a good grade of cement in the proportion of 1 part to 2 or 3 parts 
of clean sand. These materials should be mixed with water to a 
thick plastic consistency, and should be well tamped into the cavity. 
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PRUNING. 

Certain twigs and branches of orchard trees, when heavily infested 
with or injured by insects, frequently can be removed in the course 
of pruning operations. Also, in the work of pruning, thought should 
always be given to maintaining the shape of the trees to facilitate 
the application of sprays. 

In cases of severe insect injury, large trees sometimes should be 
severely cut back or dehorned'^ in order to produce new healthy 
wood and in order that all parts of the trees may be better sprayed. 
With old trees, however, too much wood should not be removed at 
one time, and the dehorning process should be extended over two or 
three years. Small limbs and twigs incrusted with scale insects, or 
punctured by the periodical cicada, or tree-hoppers, etc., usually 
may be removed to advantage. Pruning should be done preferably 
before the application of dormant tree sprays, since it is a waste to 
use spray materials on limbs and branches that are to be removed 
later. 

All dead trees and limbs should be promptly removed and burned, 
as wood-boring insects are attracted to them and may become 
abundant and attack and injure healthy trees. When limbs of trees 
are being removed, they should be sawed as closely to the trunk as 
possible to insure rapid and complete healing over. Stubs of limbs 
should not be left, as these decay, later resulting in a cavity which 
permanently injures the tree and will afford a hiding place for noxious 
insects. In cutting large limbs special care should be taken to pre- 
vent stripping of the bark from the trunk. A large limb is best 
removed by first sawing the limb from the underside at a distance 
of 6 or 8 inches from the trunk until the saw is pinched, by which 
time the cut should have reached from one-fourth to one-half through 
the limb. The second cut should be made on the upper side of the 
limb an inch or two farther from the base of the limb than the first 
one, sawing being continued until the limb falls. It is then easy 
to saw off the limb close to the tree trunk and in line with its woody 
surface, taking care, however, to support the stub until completely 
severed. 

STIMULATION OF GROWTH BY FERTILIZATION. 

Unthrifty trees and vines and other plants are thought to be more 
subject to the attack of certain insects than plants in a healthy 
condition. Weakened trees are frequently killed by wood-boring 
insects which do not attack trees growing vigorously. Such trees 
sometimes can be saved by prompt stimulation with a nitrogenous 
fertilizer, as nitrate of soda, stable manure, etc. This treatment, 
in connection with severe pruning and adequate cultivation, especially 
in the case of stone fruits, often wiU result in their marked improve- 
ment. 
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CULTIVATIOK. 

Many fniit-inscot pests ^vhich i)ass i)art of their lifo in tlio soil, such 
as tho plum curciilio, caukcnvcmis, grapo rootwonn , ote., can l)o materi- 

all}^ rodiK^ed in juuu- 
borsb y thorout^h cul- 
tivatioji, as is iu»,ces- 
saiy in best orchard 
p 1* a e t i c e . When 
thes6 insectis aro in 
tho i)iipasta<:^c in tho 
soil theyarc vcrA'sns- 
ecpUble to injur}-, 
and thorough culti- 




vation causes in an 3^ 
of Uimu to succumb. 



Fig. 15.— Sphinx cauri>illar Iwering gowoos of small, four-winged, 

THIffNiKG FRUIT. 

In the eoui-sc of thinning fruit, in order to insure larger size and 
bettor (piality, much caji be dono to reduce tlio nimibei^ of certain 
insect pifists, *s Mva codlhigmoili and 
curculio, if tlio infostcd fruit be 
searched for and removed from the 
trees and promptly destroyed b}" 
fcHjdmg to hogs, or othonvise. Spe- 
cial caroshoiild alsolx) givonin tJuii- 
ning to remove as far as possibk 
fruits showing blomishes of various 
kinds, as from injur}' b}' aphlds^ 
plant-bugs, otc, thus ginug tlie 
sound fruit a bettor chance. 

I'ARASITIC AM) rUKDACIOUS ENE- 
MIES OF IN&KCTS. 

Most species of noxious ius«cls uro 
subject to a.t.t4vck b}- one or more — 
us u all r sermai — parasl t cs o r i)rc( I a- 
tory caicmies, afkd these natural 
agencies iwe very important f actoi-s 
in th^r cmrtrol. Entomologists 
have given much attciition to the 
possibility of arrayuig one inseKjt 
ftgniu«t anotliei', and in numerous 
cases such efforts have met with 
pronounced success. In the case 
of most orcJifH-(l instet p^ls, however, artrficial mofliis, such as spra}-- 
ing, must be relied upon for their subjugation, idthough tho orchardist 
should encourage his insect and other friends as much as possible. 




KiG. 10.— Catcrpilter of gipsy moth (Porthetria 
4i9p<iT) aitMtc«a by tlw ObiosofiA b«*llt^ C¥- 
*jre&p*«ttfo. tUuifiwfmd Colitis.) 
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0^ving l() flaeir diminutive size, parasitie inseets, espceially the 
little four-winged flics (see fig. 15), are not iisuallr obsen'ed by the 
fruit grower. Hisf^ prKlnt-orf insect frimids, lio\reTer, as tiger booties, 
ground beetles (fig. IG), lady-bird beetles, etc., are more evident. 

Birdi5 JU'e ajnong Uie more important niitunil checks to insect life, 
and cert^iin sj)eciHi t>«peeially frequent orchards. Woodpeek»r?i are- 
M'ell known for their ability to dig out insects, and certain species are 
vjJuablc aids hi iim destruetion of the codling moth juul other insects 
cnno»d(id b«i^th the bark. Other ins^tiTDrous bu'ds frequenting 
orchjyds are warblers, creepei-s, tit-mice, flyciitchei*s, quails, doves, etc. 

The (KiUiUM)u toml is an eneany of numerous insects. Approxi- 
uiMtly 9S p«r c^it erf food is (rf aaiimal origin and mxu^ nrer 60 
per c-<int consists of injurious insects. The toiid fo@ds during the 




Fig. 17.— TT*n<l atomiter, ii^ful for Fpra>inff small ptents. 

€V«iung and night and in 24 hcnn-s eonsnmes an amount of insjeet 
food equal to al)Out four times its stomach s capacity. Num<M*ous 
important insects have been found in its stomach, as the plum aiul 
a-pple curculioi, tent caterpillar, eankenvorms, gipsy-motfi eat-cr- 
])illai*s, and et^i the brown-tail moth caterpillars M'ith their poisonous 
hail's. 

Domestic animjvls sometimes may be utilized in insect control 
Hogs arc useful in consuming fallen, infested fruit in orchards, though, 
the trees are frequently damaged by them. Chickens and turkeys in 
orchards accomplish nmeh good in the destruction of various inneetfi 
on the groiuud, m ciu-cidios, uca-triiin aat*>rpilhu-s, and the like 

SWAYIWG OUTFITS FOR SMALL OPE^ATIO!<S. 

1IANI> ATO.MIZKKS. 

For spraying a ^e^r plants or very small treN^s li*nd akuuizei?! ma? 
be used. These are made of brass, copper, heavy tin, or other 
material, and usually have a capacity of about 1 quart. (Fig. 17.) 
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nL'CKKT PUMrS. 

Bucket pumps (fig. IS) ni'c fnirly cou- 
vcuiont and siitisfactory for s])ra3nug small 
f^ardrusjuulslunibs ordinal] trees, Tlu>\' should 
1)0 of hrass or other uoueorrosivc metal and 
preferahh' should b« equipi)ed witJi Mi 
agitator. In some pumps agitation is pro- 
vided hy means of a smidl jet of the liquid 
which squirts from the botUmi of the j^uinp 
into the li(]uid as the pump is operated. For 
convenience in spraviug, tlieso pumps may 
he clamped to the bucket, or used free hi a 
tuh or other vessel Ciout-JiLuuig the sprmy 
material. They should he sii])])h'«ul wifcli h 
^pruj rod, and sufficient hose to s;j)ray cou- 
venicintJy the ])lant^ to be treated. 

KNATSACK PrMI'S. 

A knapsack puinj) (fig. 10) may be 
u*;ed for small sj)raying opcrafeiont. Thi*^e 
j)um])S ha\'e a eaj)iicity of about 1 giillous 
and are provided with an air chamber 
insure pressure a sk?ady s])ray. Tlmr nve owri^d 

on the back of tlie op^>rator and pump^tl by one hruul, 
while Uio other is u%^\ 
to hold Q\c spra}' rod. 

PUMrs. 
Compressed-air ])Uiiij>s 
(f^g. 20) nr« fraqiiantlT 
used in small fruit gar- 
dens, jiiid are ])referred 
t-o the bucket or kna])- 
sack ])uin])s b\" thost* 
who do not wish to 
]nim]) whil# «ppl?in^ tlu* 
s])ray. These ])um])s 
are usually made of 
brass gi^liF^nis^^d shc#t 
steel and have a ca])acity 
of 3 to 4 gallons. They 
arf^ c-ftrri«*d bj meiJJS 
of a shoulder strap. In ^ » * 

.' . Fro. 19.— K»»i)s«©k pump, for spravmg on ayiuall scaic; not 

the better tV])C3 i.gltatlon „ow extensively used. 



1^10. IS.— lincket pump, stiitablo 
for spraying a few plants and 
low-growing tre€« in liomo 
grounds. 
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is provided, usually 
1)}" (ho cut nil I CO of 
tJie mir »t the LotUnn 
oftholank. After llio 
spray m a tori al is 
potiT»d ijik) tlie tank, 
and the o ]> o n i n g 
closed by the tiglit- 
fittjng cap, Uie mv is 
l)iiniped until the 
li(]uid is luulor press- 
'r\\e tank is 
usualh' emptied by 
three to four puinp- 
in£S of ji ilozon ^t rokes 
each. 



IIAUKKL Pir.MPS. 



nd- 
21) 
of 




VlG, 20.- 



C*«mprt8s<yl-air sprayer for smali spra>*ing optrations; 
pumpin;; is roqtiirod whllo sprayinR. 



The barrel In 
jminp oulfifc (fig. 
has a capacity 
about 50 gallons, and 
has come ink) exten- 
sive uso for the home orchard or fruit garden. With a good barrel 
pump considerable spra}'ing may ho done in a satisfaetoiy manner. 

The working parts of tb® 
pump should be of bronze, 
brass, or other noncon'o- 
sivo material, and th@ 
valves and plunger?; 
should be readily acces- 
sible and easily repaired. 
The pump should be pro- 
vided with an eflicient agi- 
tartor, either of the paddle 
01- rotary type. To insure 
a good pressure and uni- 
form discbarge of th€ 
spray material the jnuTip 
should be provided with 
an adcquivt«..itir ah»«mb«r, 
to which a prcssui't gm^t 
inaybcattachcd if dcsireil. 
The pump niay be mouiit- 
cd cither on the head or 

Fig. 21.— Uarrti pump, suitable for spraying fruit garden . , e i.\ \ l « .1 

or iiomo orchard. sido of tlic barrel, and 
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tho whole outfit placed on skids or on a wagon. On hilly IfliUd it m 
preferable to have the barrel in a honzonlal position. 

DOUBLE-ACTION HAND PUMPS 

The double-action hand pumps (fig, 22) usually are employed in 
conn^etion widl grpray tmiks of greater capacity than a baa rel, m %h% 
150 or 200 gallon half-round tank used in place of the wagon bed. 
The pump, which may be either vertical or horizontal, is fastened to 
a small i)latform, and placed on top of the tank or on a platform At 
the liiud mid of the wagon. A suction hoi.« extiends into the $pmj 




l-'KJ. 22. -l)oiil)lc-a< tl'Mi IianJ pump for .spray nig home c.rchnrd or Miinll f(;ninu n ial crchard. 



tank. A barrel or 100-gallon hogshead may be used, however, and 
pla<*ed atoncaiul of the wagon bed or platform, thus leaving plenty of 
mom for the pumj) and operator. ^Yllen properly used these double- 
acting, double-cylinder pumps funiish adequat-e pressure for two 
lends of hose, and for single or double nobles. They furmgU ma 
outfit intermediate in cost and capacity between the barrel jnimp and 
the gasoline or other power sprayer. A common defect is lack of 
adequate facilities for agikit-ioii, althotigb tiuiks are avrvilfl^ble in which 
this deficiency i^ correuted to ftome extent. 

SPKAYLHG OUTHTS FOR LARGK OPERATIOKS. 

Spraying outfits for commercial orchards and vineyards are gen- 
erally operat-cd by gasoline cngi'.cs, although traction sprayers and 
coniprcsscd-mr outfits ateo ftr# in use. 
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TRACTION SPRAYERS. 

In the traction type of sprayer (fig. 23) the pump is geared to or 
conn^cfeed \riUi Uie whotJs ajul Uie iM*ae^ure is gen^'ated whik tiie 




Fio. 23.— Traction sprayer, pump bolug poured to tlio wIiecLs. 

spray rig is moving. Thc^c sprayei's arc used in vineyards, l)iit more 
^imcidly for low-growing oroi>s. The difficult}- of jvrofriding fm* suf- 
ficient pump capacity 
and ])rcssuro isaseri- 
ou*; ohjeotiofi feo the 
traction type of 
sprayer for orchard 
and vin^^yajxl ute. 

COMPR^fffBD-AIR .SPRaY- 
HRl. 

CompreS?!^ri-ftir 
sprayei*s havo l)een 
used more or Ic^s in 
orchard sprftying l)iit 
are nnichless popidar 

|S ' '"^SI^^^Bkm—^M gasolino-powcr 

|| ikbk s. ^ A. ^ .A ^^^^^^VjB^^H outfits. Oompraesed*- 

air spraA'ci-s (fig. 24) 
are mounted low, and, 
o\ring to th#ir sfnnll 
size and lightweight, 
may sometimes be 
usi^l to advantage on 
steep hillsides where 
the ordinary power sprayei-s are impracticahle. The compressed-air 
outfit consiste trf feifo toiks, one for the fiir and Ui© otiim: for the 
4^^57^)0— 21— HuU. im 5 




Fia M.— Compr«Mfd-€ir s^yer, not much usitl 0xa*t^ arclnnls 
planted on steep, rough hilbltles. 
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spray luaterial. As tho air is released into the spra}* tank, the spray 
matjerial is forced out under a constantly decreasing pressure. The 
mr ttmk is olifti"g#d tU. a c-«inU'nl punvpiug sitation by nieujis of a 
coiTipr66S(Kl-air pinnp. 

Spray pumps, operated by gasoline enginM»i mv hy far tlie most 
uscfiil t}i>c of sprayer aud are made in Tftriotif timm mu\ Wtjlm Ik) 
suit almost any rc(iuirement. Special outfits hnrm hmn dosigiwl for 
luUsidc spraying; vinoyard sprajdng, shade-tree si^i-aymg, etc. 

The smallest jxnver sprayers arc nothing more tiinn an, ordinary 
biUTel pump ecjuipped \viih a small engine orf 1 to H hoi*sepowr, 
Thcso smtdl mechauieal outfits a4'e higW in prioo thaji the hand 
pump, but arc usuidly worth the additional fmi cost. They nuiy bo 
operated at a comparatively small cost and mil gxtt a steadier spray 
and at a higher pressure than wiU the. p?umj)6 op&rated by hand. 
With the small poAVcr outfit one lead of hosft is generally used, but 
two feftds miiy be employed if the puuip has sufheient capacity. 

Large power sprayers (fig. 25 luad titJe-])age illustration) are made 
with pumps of from two to fotu* cyiind€I^;, hni^ing a capacity of 5 to 
15 or moregaJloi^ per minute under a pressure of 150 to 300 pounds. 
These sprftytM-s are operated by gasoline ongine-s of from 2 to 12 horse- 




fly. OssollQe-pofWW ^gftm^^ outfit with iimpmi^^s borfe t^rpt of tower md rotary pimp tmk finer. 
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Fw. as.^Uand Aisltr for applying dust mixtures in flio fruit garden. 

power. For the four-cyliiider pumps of large capacity, auto-type 
4-cyIiii(Ior engines of 10 to 12 hoi*sepo\ver are soui«tiine.s used. 

The spraying outfits uso<l by the majority of cojiixuercial orehanUsts 
consiifet of a 2 to 3 cth'uder pumj) with a ca])acity of 6 to 9 gjJlons of 
spray mat<»rial ])cr minute, and ahle to furnish a prcssm-e of KX) to 
250 pounds. These outfits are «Kiui])ped with gasoline engines of 
fmm 2 to 4 hoistjpower and usually are ])rovide(l with a 200-gaUon 
tank and good agitation. 

The lUiikeB of spray maehines now on the market vary m good deal 
in durability and efticieney. The fruit growo^*, before selecting an 
outfit, should consider carefiill}' the several designs and choose an 
outfit that will best meet his requirements. 

DUSTING APPAUATUS. 

Apparatus of various styles tuid adaptt^d t-o a wide nuige of use for 
applying ins^tiicidiU dusts to plante is available on Uie mark(;t. 

Thm:^, iw-e s»^e4-»J type^ of mml\ duisk^i's for trtjuting low-growing 
plants, as currants, grapes, bush fruits, and even small fruit and 
other trees. In the hellows typo the air blast is geiu^rated by a bel- 
lows; in «ylin(l#r typ« a cylindm- and pijuton rod ai-e utrili?*^ 
make (he air blast. A larger hand duster (fig. 2G), suitable for rather 
(»xteiisive (lusting operations on low-growing plants, is furnished 
with a fa.n oimviiks4 by (*Ogs or a bdt fi-om a Imud crank. 

The largo ty])o of hand duster is usually mounted on a ])latform to 
l)c ])Iaced on a wagon or truck, juul is suitable for the home orchard 
or small commercial orchard. Muchinas of Uih ttyie, howcf#r, are 
xatheM' dlflicidt of operation and have iu)t come into general u^*e. 

Power dusting outfits (fig, 27) are for use iu large commercial 
orchards. The dusters are usually operated by a 2 or 3 horsepower 
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ga^linn efig£n«, Th€_«W€iaUal p*rte arc tlio li()i)i)or, foodor, air 
cliaiiiher, fan, and dischnrgc tube. The dustinixtnro is pourod into 
llio lioppcM-, from wliicli it is fed into the air chanibor, wliore it is 
(innglil hf A strong (AflTsnt of air generated hy the rapidly revolving 
fan, and is foreihly expelled through the ilexiWe cHscdiarge i)ipe. 
These ontfits are provicknl with a clutch controlling l(»ver and a 
dsricfs for r^nliirtiug the aiiionnt of inak»rial discharged, 

SPUAYING ACCESSOl^rKS, 

Tlio si)rnying outfit is not complete or efFicieat nnli?@#; propea-ly 
cquipi)e(l with useful accessories. Spraying devices that will save 
time or aid the fruit grower in doing more thorough work should he 




Km. 27.— Lart« duslbig ouMlt to M comBitr«ial erdwixlg. 



provided. The e([nipment need not ne(»essarily he elaborate or 
©\'peas;ive, but shoidd be sufTicioutly complete and modern so that 
the orehardi^it will not be hft-ndic^pped Wh^ii the time k> spray i^ ft-t 
hand. Spraying, to be most effective, must be done at critical peri- 
ods, and delays caused by iiLsnfficicnt or inferior ecinipment may mean 
« lij^Avy monetm'j loss. 

Largo trees can not be properly sprayed without the aid of a tower 
that will enable the sprayman to reach the higher parts of the trees 
and to see where and how he is applying t\\e sprM" m4%*i?i-iiiJ. The 
height and shape of the toW(*r will depend upon the size of the trees 
and their distance between the rows. Square or oblong shaped towers, 
built OT^ ^0 spray tank, are most froqnantly us«<-l, but in orchards 
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where the trees are close together a tower ereeted on the order of a 
(Uirpanter s liorsc (fig. 25) will serve the purj^ose better. ^Vith thfe 
l»tkc form, a jdiitfoi-m m hulK M » hmgU to i>ermit tlie oj^erator to 
straddle the padded horsu. The tow^s ai*e usually construeted of 
wood, steel, or iron. 

i^'RAY mmzLKH. 

Mainifacturers of sprwiug maeliiner}^ and aceessories have phieed 
on the market a large number of nozzles to wliicb they have giv(M\ 
various trade names. Although these nozzles difla' somewhat in size 
imd style, Uie principle of oons^ucUoix ii mi distinetive for each. 
The nozzles used by fruit growers may he roughly dirided into two 
general types: (1) The Bordeaux, and (2) the eddy chamber or whirl- 
pool type. This ktter type is susceptible of further subdivision. 

The J'>ordeau.v nozzle (fig. 2S) may he adjusted to give a rtdaUveJy 
fin(^ fan-shaped si>ray, o^; a coarse driving, or ©vcn a solid-J^t^ifi^ 
spray, with all grid nations he- 
twe(Mi, Bordeaux nozzles do 
not easily clog and nniy be 
ra»dily freed from (;oarse 
spray particles or other sedi- 
ment by turning the barrel 
by means of the smsJl handle 
on the side of the nozzle. 
These nozzles deliver a large 
amount of spri^y mal^'ia^l, 
and in order to insure a sft4Jl- 
faetory spra}^ the pumj) nni^t 
have ampfc capacity, and a 
high pressure must be luaint^iinod. The Bordeaux type of nozzle 
has been frequently recommended for the calyx application for Uie 
codling moth, to secure a coarse, driving spra}-. It is not as eon- 
v(*nient to do orchard sjM-ay work with the Bordeaux nozzle as with 
the whirli)Ool or disk tyi)cs, sinc<? the hajulle df theformc^r frequeiitJy 
catches in twigs.' 

The whirlpool or cyclone tyi>e of nozzle is the most popular and 
useful for general orchard spraying. WitJi this tyj)e the s))ray ma- 
terial enters an eddy chamber at a tangent, causing the liquid to 
whirl rai)i(lly. The s))ray eseai)e.s through a small opening in the 
center of the top of -the nozzle, producing a htJJoxt cmic-^hii^ped 
S)>ray. Some nozzles hare boen dcsign©<l lo i>ro(luc€ a more or l(^s 
solid cone-shaped spra3\ 

The original whirlj>ool nozzle is eoiaamonhr kno\f n as ihe V«*mor(J 
ajid, as now constructed, is provided with a degorger (fig. 29) for 
use in cleaning the nomh wlmi cloggcxl. This nozzle gives a 
very fine misty spray wiUi lo# j^re^ure, md A^rfore cm\ b@ tiised 




Fig. 2s.— Ilortloaux nozzle. 
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Fig. 3l.-r.Iust«r of two Vermorel (wUly-chambw* typ«) noetic equippwl 
with dogorgcr. 



to mlviuitago \vith spray pumps of small prossuro capacit}'. The 
Vormorol noz/Jc is made singly or in clusters of 2 (fig. 29), mul 4 
iiozF.Ies. Th^se clustea-s, like tJi© Bm-d^iix iiozxle, are oft^n a 

source of aiiiioj-'aiicc 
in orchard spray- 
ing, since frequcntl}'" 
they catch in the 
t\vigs. 

Tlie disk-whirl- 
pool type (fig. 30) 
is cxteusivcly em- 
ployed by commer- 
cial orchardists, 
and is well adapted 
for use with small 
spraying outfits. 
Til e n ozzlcs a re 
11 fill ally provided 
with three iater- 
chaiigea])lo disks or plates, each having a difTorciit sized opening 
to give a fine, medium, or coarse spray. In commou with th« Vm*- 
morel the spray material passe.s through a tangMitial opening into 
the odd}' ('liaml)er where it ol)tains its 
whirling motion and cscApe^ through 
ttoc opening ill the disk. The disk 
nozzlas arc ndativeJy ^mall and com- 
])n('t an(K owing to the ahsaice of mix 
ap])endages, do not ctk'Ji in the branches 
of treas. The coai-se spra^^ disks dclivcM* 
a fairly hirgeqnantity of spraymatcrial, 
a-ud omi not be used satisfactorily with 
pumps of small prassure capacity. 
With the smaller spraying out^ife Uie 
disks having small aparturc^ should be 
used. 

DLsk nozzles arc nsuftllr made in two 
form>: (I) Straight (fig.' ;^0) and (2) 
angled (fig. 31). The latter throws 
the si)ray at an angle to the spray rod, 
is couveiyait for most spray work, 
and is especially desirable for tlie 
calyx application for the oodling moth. 
Tht straight nozzles c*n be nttached 
to an elbow (fig. 30) or nozzle (trook in order to obtain the same 
results. 




f !«. 30.— l^rgc cddy-cImmbcT or whif Ipool- 
disk typo of nozzio and elbow or crook. 
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Fig, 31.— Anglwl imzzlo of the wldy- 
chamber or whirlpool-disk typo. 
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NOZZLE Y. 

For n^^id spraying, wiUi outfits ha\'ing 
sufticid'it capacity and pressure, two noz- 
zles j)cr rod may l>c used. Tlicso can he 
attached to the spray rod by means of a 
Y. The Y*S are ujade straight for angle 
nozzles or curvtxl for striught nozzloet. 
SPUAY itons. 

Spray or extension rods (fig. 32) arc 
employed in order to re^^ch the upper 
ajid inner parts of the trees. These 

generally consist of an aluminum, brass, or iron rod 
contained witlihi a bamboo pole and are m&imlly mjide 
in lengths of from 6 to 14 feet. Sonic fruit growei-s 
use an ordinary gas pipe, but the lighter weight spray 
it)ds aj*e mu(4^ more d^irfeble. 

Af^GLE SIIUT-OrF. 

An angle shut-ofl', connecting the spray hoso 
with the base of the si>ray rod, is a eouYenient de- 
vice for cutting off the fpray material \rhonever 
desired, as in passing from one tree to another. 
The angle construction permits the hose to Imiig 
hi its natural jwsi^n, ancf thereby sar^ the 
hose from wearing at the coupling. Without an 
angle shut-off, spray material is frequently waste<l 
because of the tucionf ©ni6bc# of clothig th# stopcock. 

SPRAY nam. 

Only the best-grade higli-pnvssure hose, usually 
about % to k inch inside diameter, should be used 
for spraying operations. The lengtJ'i of the hose 
for the men spraying from the ground will vary 
according k> (M>nditi()ns, but should be adecjuate for 
the work to be done. In cOnnnercial orchard spray- 
jEj^ , ingj from 25 to 50 feet, with an average of about ;i5 feet, 
of hose is desirable, and thi;? will be long enough to 
permit the spray men to work a4*mmd the k*ee witiiout 
hindrance. The length of the hose for the tower will 
F»G. 32.-iJamboo depend upon the height of the spray tower. 

spray rod. 

nOSK COUPLINGS AM) CLAMI»S. 

It is ptK>reconomy to use lightweight lio?;e couplings and elamps, 
giac»€ ruugli usage will .^ooii cause them to break or blow out. Heavy 
coupHngs and clauaps are obtainable, and these ^\^ll give bctt-er 
satisfaction. 
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TANK FILLEKS. 

During spraying operations it isliighly important to refill the sj)raY 
tank quickly, since delays in filling waste the time of tlio loam and 
spray men. Unless the commercial fmit grower is provided with a 
convenient water system^ a tank fdler is practically indispensable. 
This device, which usually operates on the jet system, will promptly 
fdl tli€ tiHik from an}' source of water, sueJi afe ft tiiife«'u, pond, etc. 
Rotary pumps (fig. 2o) coiinGCtcd with the spray engine are fjjaploycd 
for the samo purpose and are more satisfactory where the water 
contains eonsiderablo sediment. Rotary pumps are frequently 

used in the we^iti^rn fruit-growing dis- 
trict-s where the watw* is drawn frorn 
th « irrigation ditch^. 

Tliis is a useful attachment for tho 
regulation of the prosmre. By its 
proper adjustii^^nt a \mifonn spray is 
o b feai n ttd a t tl i e p v^xi re d ©si red . 

Tlic following acKscRioriis should be 
provided: 

Scales. — A good pair of scales shoidd 

Fio. 33.-StraIner for luso in removing hc Used for Weighing OUt thc spray 
swliiTKvnt In sprays when being ptmred a t e ri a 1 S . G U e S S W O r k is poor 

Into the spray tank. 

economy. 

(kilvanizal hkckds. — T\\m^. mx useful for iueii«uring liquid spray 
materials. 

S^(dmer. — Before admitting spray makarial int^ the spray kmk, 
it should fu^st pass through a screen (fig. 33) to remove all of the 
coarso particles. Tho opening in tho spray tank for filling purposos 
i% usually provided with a removable bra^ss screen. 

Exira parts. — Extra parts of the equipment most subject to wear 
or breakage should always be on hand. Failuro to ohsen'e this 
precaution frequently residt in delays at critical spraying periods. 

Tools, — ^Tools specially made for the different parts of thc spraying 
outfit are usually supplied by Uie manufacturer. Other standard 
toob, however, kucIi as wreudiei, sM*ew drir^, hammeii's, -ek*., 
should bo carried in il>€ t^ol box in ease of need. 
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jT STANDARD SPRAY MATERIALS AND THEIR COMBINATIONS FOR 

SUMMER SPRAYING. 

Orchards and vineyards are usually troubled with different classes 
of pests, as biting insects, sucking insects, and fungous diseases, each 
of which usually requires for its control a different kind of spray 




Fig. 34.— Showing what sprays may be combined and plants which may be treated. 

material. Fortunately it is possible to combine the necessary mate- 
rials for the simultaneous control of the pests, thus avoiding sepa- 
rate appHcations. 

In figure 34 are given the standard spray materials for chewing 
insects, sucking insects, and fimgous diseases and the way in which 
they may be combined. It wiU be noted that there are three main 
divisions separated according to the principal stomach poisons in use: 
(1) Arsenate of lead; (2) arsenate of Hme, and (3) Paris green. Each 
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of these divisions is divided in accordance with the kind of fruit: 
Pome fruits, grape, and stone fruits. These, in turn, are subdivided 
into sections: (1) Chewing insects; (2) chewing and sucking insects; 
(3) chewing insects, sucking insects, and fungous diseases. These 
are further divided, when a choice of spray material could be given. 
To make use of the diagram, the first consideration is the kind of 
fruit to be sprayed; next, the pests to be combatted; and, finally, 
the choice of the spray materials. In selecting the spray materials 
the specific recommendations, as given elsewhere in this bulletin, 
should be consulted. 

If pome fruits, for example, are to be treated for chewing insects, 
arsenate of lead, arsenate of lime, or Paris green may be used ; but, 
as will be seen in the diagram, milk of lime should be added to the 
latter two. If stone fruits are to be sprayed for chewing insects, it 
wiU be noted that nothing but arsenate of lead combined with milk 
of lime should be employed. Again, suppose apple trees are infested 
with chewing and sucking insects and that arsenate of lead is selected 
for the former, it will be observed that this arsenical may be com- 
bined with soap, or nicotine, or nicotine and soap, or kerosene emul- 
sion. If apples are to be sprayed for both chewing and sucking 
insects and also fungous diseases and arsenate of lime is to be used 
for the chewing insects, nicotine should be added to it, and lime- 
sulphur or Bordeaux mixture. 

SPRAY DILUTION TABLE FOR READY REFERENCE. 

Table III shows the amoimt of spray material required for a number 
of different quantities of spray. The rate at which the materials 
have been computed wiU be found in the first column. The figures 
at the top of the table represent the total number of gallons of diluted 
spray desired, and the figures in the vertical columns give the amount 
of spray material required. Thus, if 150 gallons of arsenate of lead, 
paste, at the rate of 2 pounds to 50 gallons, is to be used, it will be 
noted in the table that 6 poimds is required. If 25 gallons of self- 
boiled lime-sulphur mixture is needed, the table shows that 4 pounds 
of stone lime and 4 pounds of sulphur should be used. Again, if 100 
gallons of kerosene emulsion, 10 per cent strength, is wanted and the 
stock solution contains 66 per cent of kerosene, it will be found by 
referring to the table that 15 gallons of the stock emulsion should be 
used. 
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SOlilM iMPOrrAKT INSECTS AXD THEIR TEEATMEIfT. 

APPLE INSECTS. 
C()!*TnOU-F:i> »Y Wir^TKi: Olt IXIRMAKT TltKK SFRAYlN't;. 

San Joste scalc^—Tho SaJi Jose aaisdm mfmU tlup Uniiik, limbi, lind 
bnmclios of most fruit trees — apples, peai-s, peaelies, plums, ete. 
The mature scale (see fig. 35) is about tlic size of a piiiliead, cireular 
ill outline, grayisli in color, with a nipple-like prominence in tlic 
center. TJic bark of badly infest (ul trees is asb gra}', and when eut 
into s]l0^vs a reddish diseoloration. In the absence of treatment 
young trees are usually killed in two or three seasons, and the vitality 
of older t«i-(>cs is quickly unpaired and eventually they arc destroyed 

by its attack. It is nsuj\ll\' 
jfe . ti-i ■^^'^£:.^^7^'<7~i ~' ■ Tfel wnta'olled b\' one^ tiio rough 



soon as the leaves are do^\^l, and again the following spruig beforo 
tihe bucte opm. Ordinarily one treatment eaeh year, pritfer^ly in 
the spring, wUl bo sufTieient, although thoi*ough work is necessary 
destroy the insect so tliat there will bo no spotting of the fniit. 

Chj^-slmH scciU\-—T\\(i oyster-sh(^ll stmlo is readily iwogiiized 
from the n^emblancc of its scale, or covering, to a long luirrow 
oyster shell, as slunnx in figiu-e 3G. The female scidc is about one- 
«ghtJi of an inch long, bro^\^l 60 dnrk browni, tJiouglx sometimes gray- 
isli in appcai-anec. AVliilo less susceptible to winter treatments than 
tjic San Joso scale, the o}^ter-sbell scale will be sufficiently controlled 
in orchards by tlio lime-sulphur solut^ioaa ^Mplof^l for the fonner 
species. Wieii infesting apple, pc^ar, etc, it may also be treated 
witji kerosene emulsion or lime-sulphur spray at .sunuuer strength 
whm young arc hatching in the spring, which for any locality will 
usually occur during tlic period of one to three weeks following the 
blooming of the apple, or, in the case of the peach, with self-boiled 
limiHsidptar mixture in from two to four we^ku following Uie blooming 
of tiie pwicb. 




spra3nng of the trees each 
year, preferably witli lime- 
sulphur solution (p. IS). 
Petroleum oil sprays (p. 28) 
also are used, but these some- 
^m<ts cause injury to tlu^ 
trees and fniit buds. Fish- 
oil soap washes may be em- 
ployed (p. 3G), and these are 
convenient where only a f(*w 
trees are to be treated. 
Badly inf#st»d trees slioidd 
be sprayed in the fall as 



Fig. 3S.— S«n Jose soalc. Much «ilargi«I. 



' LtpMomphfs utmi Linnaeus. 
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Scitrfy scale,^ Although not often very in- 
jurious to ore]iiir(l trees t)ie scurfy scale (fig. 37) 
is the subject of frequent inquiry from fruit 
j^rowei-s and otliei-s. Tho treat nieufc recom- 
mended for t)ie San Jo?^e scale will aid nuich in 
keeping this species in check, and it n?ay he 
ta:eatcd with dilute S04ik wathiis m tlit joung 
are Initcliing in the spring, a* ju^t described 
for the oyster-shell s(*ale. 

¥mir-1mf bUslm* nm^.^ — ^Tlie vary minute 
creature known as the ])ear-leaf blister mite in 
recent yeai's has become an important apple 
p#iit iu sonic loc4ilitidi. It ift controlled by the 
donnant tree treatments n^'onameuded for the 
control of the San Jose scale (see muler "Pear 
insects,'' p. 84). 

Ajyjyle aphuls, — Principally three kinds of 
aphids arc important i)ests of apple foliage, 
namely, the rosy aphis,^ iXm grma »i)his,^ and 
the oat aphis.^ These are snuiU greenish or pink 
plant-lico which curl tho leaves or distort the 
fruit. They winter on the appl« in Uii5i dgg 
stage, the young hatching and congregating on 
tho buds just as the green shoot^s arc pushing 
through tho bud scales. (Fig. 38.) Thorough 
spraying at this time should prevent important 
injuiy later in the season. Forty per cent nic- 
otine sulphate is used at the 
rate of three-fourths of a pint 
l)er 100 gidlons of spray. 

If the dormaiit-treo treatment for the San Jose scale 
with lime-sulphur solution can be delayed until the 
buds are breaking, the scale and aphid treatments 
may be oombiiiad. {Sm p. 82.) 

COI^TROIXEI) BY ikUMMKIl KIMIAVIKO AKI) OTKEri MEASUIIER. 

Afjih worw, or codling moth,^'—'Y\\Q dirty white 
or i)inkish caterpillar which feeds within the api)lc 
(fig. 39) is known as the apple worm and tho adult 
inm't, inlo which it develops, as tho codling 
moth. Tho number of broods of lan-iB each year 
varies from one to three or four, according to 





KiG. 30.— Oysicr-sheM scale. 
Considerably witargctl. 



Fig. 37.— Scitrfy scale 
Somewhat cnlorjiwi. 



• Chionaspisjurfura Fitch. 
9 Kriophyrs pyri r»gi«s*i©Ji« 
» A phis maUfoUae FItc*i. 



« A pkh pomi Do Omr, 

« 4 pf»9 mmm€ FabrMus 

* J.ttS}f«^rmm pomcmdh lAiawem. 
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Fio. 3?.-AphItl3 clustered on ex- 
panding appio biid; proper time to 
mak« "bud spray.'* Considera- 
bly ««ikrg#tl. 



latitude and altiliido. The insect is Wtll 
controlled by the tinieh' use of arsenieal 
sj)rays, the number of a])j)heali()ns varying 
^vith different regions. A spray idwlule 
for apple orehiu'ds is gi^^n on page S2. 

Lesser apple worm} — ^Thc lesser aj)j)lo 
^vo^n infests the fruit nnich as dole iJia 
codling moth, but the burrows are not 
usually so deep, and it mines more under 
the skin in the calyx basin or on the sides 
of the fruit. Tholar\-a issmallcj* Uian that 
of tlio codling moth and is j)inkisli and 
fusiform. The treatments recommended 
for Uio eo tiling moth will be cfTeeUve in 
controlling Uie lasscr aj)j)le worm. 

Plum ciMrmMo} — ^Tlic phnu cm-eidio is 
one of the cau^^ of knotty, defonn<Ml ap- 
ploB (fig. 40). Tlic small snout-bt^etJes 
ptmeture the youjig fniit in the early 
spruig wliUe feeding and egg laying, ciuis- 
ing nuicb of the friiit to fitll or to b^ 
come inisshni)en as it grows, thereby destroying or lessening 
market vtdue. In addition, the beetles, while feeding iu the fall, exca- 
vate small holes or cavities in the ripening fruit, which favor itii decay 
by fimgi or othtr 
causes. The spray 
aj)j)lications recom- 
mended for the cod- 
ling moth (page 82) 
will aid much in 
reducing curculio 
injiny to apples, 
although in the ease 
of orchards in sod, or 
more or less growni 
uj) in or surroujulcd 
by weeds or other 
vagetfttion, sprays 
are not entirely sat- 
isfactory and these 
conditions shoidd be 

e(JrrW> ti^ . 3'^*— ^^I'ins moth or ftpplfl worm Its mjiiry to appfe. 




I L9$p«fiwia p runt9 df€ Walsh. 
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The applf maggot.^ -'llxo ii])])lc maggot, kuowni also as the *'rail- 
n)ii(I M'onu/* uiukofi dUcolorod patches or wunhng hiirn)vs hero and 
therft in the flash of the applp, and screa-al lar^ie in a frttit n^Tia-Dy 
will nnhicc the ]>iJp to a slhny hrowniish mass. The insect is more 
or less ])rcviUcnt thi\)iighout the Xorthcastcni States. It ])rcfcr3 
s\f<4at iind ^nb.'K'id 
variotios. Some 
cxpori m o\\ tors 
have fmmd that 
if the foliage and 
fniit are kept cov- 
ered Tirith a ])oi?;on, 
siieh as ai-scnatoof 
lead, during o^irly 
Jxdy, tlie fl^i<^ are 
destroyed hofore 

laying h(>ghlS Fio.40,-Appl«8 deformed by plumeurcullo. 

toanyex^cnt. Rx- 

])erience with this insoet m Canada is to the cfTect that spniys regu- 
larly a])plied for the control of iJie e-odJing moth and otlier insects will 
also e<Wiifa*ol the ^])pl€ maggot. In the houie orahard ftiul ^seirbef'® 
care shoidd he takm to gather up promptly and dofetroy wormy fall«ua 
fniit. 

Apjjl^ red Imgs? — Tlie snckii^ injects knowi m apple re<I brigs 
came into ])i'ominQnce recmitly in New York State, Pemisylvania, 

and elsewhere, 
lli^y pmictm-e the 
Httle fmits early in 
the season, canshig 
tliem to fall or be- 
come pitted and 
deformed (fig. 41.) 
B^t con^ol conm 
from the nsc of 40 
])er eent nicotine 
sidpha^e, 1 phit to 

Fio. 41.— Apples deformed by ai)iile re l bn?s, j q q al 1 O n s 0 f 

spray, added to the first scab treatment before the blossoms o])on. 
It may also be nec(^ftrj^ to add th« nicotitie sidpliat« to the firet 
codling-moth treatinciit after the falling of the petiJs. (See ''Spray- 
ing sehedide," p. 82.) 





1 Rhagolrtis jtomoruUa Walsli. 

' lIet»ocordylu^ maHitus U#iit«r aiid Lfsidt* mmiat K«iit<ir. 
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Bud moth.'— The catcTpillars of t]io Imd moth attack the opening 
buds of tlic apple in t]io spring, and it is particularly dost-ructivc 
t]u-ougliout the northern tlnirod 3t^t^, (fxi^ul- 
ing west to tlio Pacific coast. The dark-hrowni 
catcrpillai-s liibcrnato about half grown in little 
cases arOTMid t]ie huds^, and a?i tlie httJe \m\rm 
(^xpaud in the spring tlicse an^ folded togctlicr 
by thvcads of silk and the caterpillai-s feed within 
the folded leaTc?5. Injured leaver oft^i ttn-n 
brown, and if the Ciitcri)ilhirs are abundant 
their work is quite consi)icuous. During late 
sunuucr the young hirrvo of iht nevr brood imt 
snuiU lioles in tlie apples, causing important 
bh^niishes. In seriously infested orcliards a 
spray of ars^^lat« of lead, 2 poundf; of tli© \>o^' 
dm* (or 4 pounds of the paste) to 50 gallons of 
water or linie-sulphur solution, slundd be applied 
when the flow<T clust^ii5 arc fu-st in aTidwioo. 
i-io. 42.-sprmgcankorworm. Tlic av-^cuical in the first scab treatment just 
somowintoniarg«i. ij^.fo,,^ ^lic flowei^ are opened wiU effect furtlier 

coat rob Aft(^r tlie pest is well r^lu^ 
umml ^spraying schmlule slundd kot^p it in 
chock. 

Cajd'crworms, '—Tho cankenvorms are slen- 
der m»fi«uring worms, about 1 inch long when 
full grownu that feed iipon the foliage of vari- 
ous fruit and other trees, but especially tlic 
at)ple »ud ehn. (Fig. 42.) Tlie leaves are 
attacked shortly aftevtlu^y putout in thespring 
and may be (piicWy devoured, leaving tlic trees 
brown a* if swept by fire. Orchards well 
spra^-ed as for tlic eodlLng moth suffer little. 
Injury to young orchards can be stopped by 
spraying with arsenate of lead promptly upon 
fii-st signs of injury. Cultivation of orchards 
during early summer destroj-s many pup;T5 in 
tJie groitnd. Large apple and shade trees 
may be protected by using bands of sticky 
substances, cotton batting, etc., around tlic 
t^-unk (p. 55) . For the fall cankenvorm 
tlu^se bands should be in place in late fall 
(Octoi)ei), and for the spring form some 4 




or 5 wacks bafore the buds *re due to ojxmi. 



Fio. 43.— Applc-lreo tent calcr- 
inllar and nest; ORg numon 
twig on Iho right. 



I rmr/ocrra ocd/ona SchlfTennOUer. • 
s Thespring caukenvorm (PaUacrita vermta Cock) airl the fall cmik-irworm (A hophila potnHar^ I larns). 
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Apple-tree tent caterpillar} — In the spring the applc-trcc lout cater- 
pillars make Uieir unsightly nests, or tents, in trees along the road- 
side, sk'Ntniis, neglected orchards, #t<*. (fig. 43). The wild charr? i^^ 
their favorite food, though numerous other plants arc attacked Avhcn 
ihc catcrpillai-s arc ahundant. They arc rarely of much importance 
in wcn-^pr«yeKl orcJiai*ds. The ^g iivaii<i& on tiia twigs slmdd h© 
searched for Avhcn the trees arc leafless, and destroyed, and in the 
spring the nests should be torn out and the caterpillai's killed. Rags 
Siikiratcd with keros^nie on the aid of a 
pole may he used to destroy caterpillai's in 
Uieir nests in the higher parts of the trees. 

A^yple apMdsr — Pluiit^lice, or aphids, 
often become ahundant on the apple trees 
during spring and summer. They are host 
ti*»vt<%d m t-li« buds are breaking (p. 77), 
but if the insects continue abundant when 
the fn-st scab treatment is due, 40 per cent 
nicotine sulphate at the rate of ihree- 
fourtli^j pint to 100 gallons of spray should 
be added to the dilute lime-sulphur solu- 
tion. It may be ad visible t-o use the nioo- 
tinc in the fust codling-moth treatment 
also, if the aphids continue destructive, 
riunigh it will serve marel? t^) aheck them. 
The green apliis^ is sometimes so abundant 
during summer, especially on young trees, 
as to w^rrfmt fe'ettment, but sittirfnatorv 
control is diflicult on account of tJie curled 
condition of the leaves. 

Notm^mui^ ofpfU - M^m barer.* — The 
roundlicadcd apple-tree borer infests the 
apple, quince, pear, and numerous wild 
])lan^, especially the j^yi(*<»-heiTy, moun- 
tain ash, and crab. Trees arc attacked at 
or near the base, the larvio feeding the fiivt sea.son under the bark and 
during the second and third recti's e^nteriiig the wood. A few borers 
in a young tree may kill it, and oUvv trees are always greatly injured 
by them (fig. 44). Fruit trees subject to attack should be wormed 
e*icli year, care bt^ing t^kmx not k) injure the biu'k and wood more 
thjifi iidG^fH-f (p. 45). Tht hmti^ are litying duriug May md 

» \falaco^oma #w*rica*Ni FaWMim. 

s Aphis malifame FiMi, Apkii^tomi Do Cmr, mul A^nkis amme fftbrlait]^. 
* A phis jHtmi D« Q mt. 

4957(jo_^l_HuU. ^ 




Tin. 41.— Uoun(Ihca<le<l apple-trco 
borer and its Injury to yoimgapplt* 
t ree. 
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June and less actively \mU\ September. They may belai^ely deterred 
from egg laying l)y eonting the trnnk of the trees, from 3 to 4 inches 
below the grotmd lo ahoTit 1 foot abo^^*, with paint (p, 4S). It ^Yill 
often be practicable to remove from the neighborhood of orchards 
wild host plants, such as service-berry trees and the mountain ash. 

Woolkj afj>U (ipMs^—rh% woolly apj^le ^phis o(iaurs on the limbs 
and twigs of apple as bluish-white colonies, or ])atches, but is more 
injurious to tJic roots, which become knotty and deformed, thereby 
st-unUng iht ik&bs m(\ m Umtm rm\Mug in ihtdr d-eiah, especially 
(luring periods of drought. (Fig. 4b,) Trees found to be sudering 
from the woolly aphis at the roots should be given especial care as 

fco fei-tihismtiimi and cultivation, to 
enable them to grow in spite of the 
presence of the insect. Lack of 
growth du* to unfnvornhlcsoil con- 
ditions is often attributed to tliis 
insect. Colonics of ajdiids on limbs 
jutd briMiahm iimr be cioafe*oll#d 
with contact sprays, suah as pcfe o- 
leum oils (p. 28). 

APPLE SPUAYINO SCHITDULE.i 
DORMANT TRKE SPRAYINO. 

During the dormant period of 
Um^ spu'a^s may be used much 
stronger than at other times, and 
for this reason dormant tree spray- 
ing is especially advisable for the 
treatment of scale insects, Uic blister mite, etc. Applications 
may be made after the loaves have fallen in the fall, during warm 
days hi die winter, or iu the spring before the new growth begins to 
api^ear. \Miere aphids are troublesome it is often pri>cUcable k) 
delay the San Jose sciJe treatment until just as the buds art 
breiOcing (fig. 38, p. 78), aanl, by adding nicotine to the strong 
lime-sulphur solution, e(T©ct a oombination treatment for both the 
seidc and aphids. 

SUMMER tPUAYI*:0. 

Fimt applicat'ioiu—Vsc concentrated lime-sulphur solution (33'' 
Baum6) at the rate of 1 J gaUons to 50 gallons of water plus 2 pounds 
of arsenate of lead paste (or 1 pound of powdered tmtu.^ erf \mM\) 
just before the blo^cEOi? op w (%. 46). This is for i^pple suah, t he 

1 Eriosotna Janlgerum llaiismimn. 

2 Diroclions for uso af fungicides fimiisli wl by nurt«u of Vhmt liulustiry. 




Fig. Woolly tppit aphi^? Injury lo root oii 
I»fl, and colony on twip on right. 
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])]um curculio, caiikonvorms, the hud moth, case-henrei'S, and the 
tent cuterpilhir. Add a])out one-half j)int of 40 l)or cent nicotine 
sidphnt« if nppli} r©<l hugs are t-iouhl^ome jw)d if sppk aphids JW'e 
much in evidence. 

Second a p plica- 
tion, —\ji>o same 
sj)ra3' as in first 
apj)h(*ation as soon 
fts the hlotmnns hav(» 
fallen 47). This 
is for the aho ve- 
in on Uonad U'oiihles 
as Well as for the 
codling moth and 
l»«f-spok It h riio 
most im])oi*t a nt 
aj)i>lica(ion for hoth 
upple %{inh and the 
codling moth. In 
s])raying for the co<l- 




Tta. 't6.— ChLstw mf «tp0eh}mmnm in ilio "pink" sinj^c, when first 
curaiMo mil »e»lj ta-pal-mwit slimikl bp madr. 



ling moth at this;; time Uie aim k to drift? into tlm caJy.x end of 
each little api)le a quantity of the poison, and, to accomidish 
tins, i)ainstaking work is necessar3\ Failure to do thorough spraying 

(// thia time firr the 

codling moth can not 
he reinedied hy suhs-r- 
quiffd ajyfiticifiio^iL'i. 

Third application. 
Use the same spray 
indiaai^d ^hfm%thr^<^ 
to four weeks after 
the hlosscmis have 
fallen. This is the 
second treatment for 
the codling moth and 
leaf-sjrot, f^id g\rm 
further protection 
against ai)j)le seal) 
and certain inswt.s. 
In orchards in which 
hlotch has hmn 
lu'^ralent dife ai)]>lfeM;iol^ shmikl be mivde not lt« than thr^. weftk!^ 
after the hlossoms have fallen. Where this disease has hcen severe, 
Bordeaux mixture (3-4-50, p. 3S) should he suhstituted for the 
lijffca-sid])hur solution. 




r^€. 47.— Apple Ijl(mo!n*! from which jxrtals hav« just ffcIk»ii;tho right 
time to make "calyx spray" for Ihc wiling inolh. 
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lumrth application— Vsc Bordoiuix mixture (4-4-50) and an ar- 
senical aiglit U) nino weeks after the i)etals have fallen. This is the 
fii-st applica-tioTi for the sotxvnd brood of the (^odUug m^ih «.ml 4m 
hitter-rot. In orchards in which hittor-rot has heon a s»riou€ disease 
this application should he advanced ahoiit one week. 

Fiftlt appliroMon.. — X3m 'Bardm'ux niixmire from two to three 
weeks after the fourth application. Tliis is the second application 
for hitt<vi-rot, and since it is very little extra expense to add an 
fti-smiieal, this may he profifeiihlT done m a furtJi^i- i)rot^tioii agaiftst 

late-appttarui4j laj-ri&of tlw; codling 
moth. 

Sixtli afflicdi'ion. — Um Bor- 
deaux mixture again two or three 
weeks after the fifth treatment has 
he^n applied. Thi^ \% the thrrd 
application for hitter-rot and is 
ordinarily suflicient to carry the 
fniit through, but on si)0aiallir iiis- 
ceptible varieties in bitter-rot sec- 
tions a treatment to he made two 
weeks Inlmr mnrbti f(nind nmmmm'j, 
ScvoHli applichtimx.' In severe 
cases of hitter-rot a seventh appli- 
cation may be n;<wj«i^i.rr, sUid in 
severe cases of blotch an extra 
treatment midway between the 
third and foin'th ifpplications is 
sometimes recpiired. 

NoTK. — In the more northern 
api>le-grftwingS€Kftioni; the fiint f otfr 
a])plications. during ordinary sea- 

FiG. 4t*.-rcar-Icaf blistiT mlto, showing Injury g^^jj^ ^^ill be snflicieilt to proteet 

toapi)iek»«. ^^^^ j.^^^.^ [yom Tjwiotts ini^'.l£ ii-nd 

diseases mentioned. In the more central States, where bitter-rot and 
blotch are prevalent, the fifth and sixth applications will be necessary. 
In i^m^ rnvntom only the fiist throe ai)i)liaati()ns are 

ric^loil. 

PEAK INSECTS. 
CON'Tlt()LLKl> IJY WINTKK Oil I>OR*MANT TURK SrRAYI«#. 

San Joiic scale}— Yhi} San Jos© itiftJo iufeiJtS p^M^rs (d.x(?cpt -Kirffi^r 
and LeConte varieties), and should be treivt<!)d as flt^cribed for the 
Sftii Jose scale on a^>ple (p. 70). 

P^m^lmrf htisUr J<fe«.=— Five Uijuf bli^ttw' mite is u*n«JI/ prc^ient 
wherever "i)ears are grown ajid frequHiUjf r^quiroft tr#*iiucnt on 
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poars m as on appU^s. The initos winter InJiiiid fche bud 

srJiles and attack tlic unfolding loaves and young fruit in tlic si)ring, 
causing reddish or grcenisli blist-crlike spots whicli, later in the 
season, beeonie brown «-nd dead (fig. 48). If t-hc attm^k is sevore, 
Ujc foliage may fall, stunting the fruit and in extreme rases causing 
it to shed. The lime-sulphur and oil si)rays used for the San Jose 
scale (p. 76) kmp th« blister mite in <Jaa<ik. 

GOKTUOIJ.KD KY KUJIMKU srKAYIIfr. AKD OTIIKU MKASUUKS. 

GxlMng moth} — ^Tlie ai)i>le worin also attacks the pe«i', in some 
lo(;aliti(^s quite seriously. It should be trejittMl as reconxmended 
for the ai)i)le; the second, third, and 
fourth ai)plieations of the apple $].)r«ying 
schedule being sutlieicnt. 

J^ear slug? — The pear slug skeleton- 
imt Uie le*vc»a of tJie ])ear, cIkmtv, and 
to some extent the plum. The slimy 
.siuiil-like larYu> (fig. 40) appear on the 
tj-tx^ in May or Juno, accoi'ding to lati- 
tude. A se(*ond brood may be in evi- 
dence about midsunnuer. The pest is 
easily ('ontrolled by ai'seni(*als .s])raye(I 
or dusted on the foliage, oi* by the use of 
contact s])rays. 

Pcw-trae ]KtylUt,^ — The p(\nr-trec psylla 
is very troublesome in some n^gions and 
careful and pei*sist(Mit work is required to 
k^.) it undfn- control. The insects suck 
out Uie sap from the foliage and leaf 
stalks, causing the leaves to turn yellow, and later brown, and 
many of the^^ fs^l prajuaku'idy, wiiJi ooji^u^it injury to Uic hniit. 
Infested trees are usually sooty in a])])earance, resulting from tlio 
growth of a black fungus on the sticky excrenient or lioneydow 
voided by the insects. Adults hibernate in cracks in the bark of tJie 
trunk and limbs, under bark scales, or under trash on the ground. 
Special attention should be given to the destruction of the hibernat- 
ing in^Rccts by sonif iug off the rough bark of the trunk and limh«, 
and s])raying the trees thoroughly before the adults go into hiberna- 
tion in the fall, or before th(^y emerge from hibernation in the s])ring. 
Days should be sdacsted wh«n the »])rays will not frewizc on Uie tre*e^. 
An ofTective winter spray is made u]) as follows: Forty per cent nico- 
tine sul])hate, three-fourths of a pint; fish-oil soa]), 3 to 5 pounds; 
w^r, 100 gallons. Psylla eggs about to Imtali, m\d joung nymphs. 




Fic. 49.— I'car .sluf; and its injury. 
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may be sucoessfully timtdd in early spring ai; the blo^oms iti the 
cluster huds arc sprtmding, iisin*; ^viIItcr-.s{rcngllI linic-siilphiir solu- 
tion. It usually will be practicable 
to dofc*r the Mp]>licaymi for the Snu 
Jose scale until this time. Nymphs 
of the fii-st brood (fig. 50) mostly con- 
gregate in the tixik of the joung 
leaves and fruit, and may again bo 
treated with the nieotinc-soap spray, 
abore mentioned, a4)pliad just nfter 
the blossoms have fallen. aiNenati> 
of lead being added for the codhng 
moth. 

l^car //ir/]?'**.* — The adult pear thri()S 
come from the ground in the spring 
as the hud sculfife spr»iMliiig, and 
owinjx to their minute si/.o are able 




riR. 50.— Ceur-lrt'c psylla: Unnmturo static. 
(^ri'iUly onlarped. 



to work thj&ir way within, where they feed 
upon the tender ti^sne^ of leaf and flowr 
buds. Fruits like the i)ear and prune, which 
hmn' tlie blossoms in clusters, suffer woi-st, 
and \fhon the inspects are ahmidfint the 
erop literally may he destroyed in the 
bud (fig. 51.) Fruit from blossoms at- 
tacked, but which (leaped daiKtcuction, 
is likely to he deformed and scabby and 
of It^stfcned market vjJne. 'J'he i)ear thrips 
lift^ oaui;ed largo losses on the Pacific 
coast, and more recently has become cs- 
tabhshed in the Hudson VjvQey, in Mary- 
land, and elsewhere in the E^t. It is 
controlled l)y spraying with nicotine and 
soap, or nicoUne-distillate spray (p. '50) 
vf'lmn the budft fit*st begin to opai, and 
3UMin after falling of blossoms. A second 
'M)ud a-pplication is dasirable when the 
iusecti; are rery abundfvnt. Bast results 
follow the use of a coarse spray under high 
pressure and directed from above into the 
opening buds:. 

QVmCK INSKCT.S. 

With ona eKi)«f tion, the more important insisicts attacking the 
i^ulucc were discu^(Hl under ai)plo (p. 70). 




FiO. 61.— rear thrips: Injury to 
McKS^onis and foli^c of [)0«r. 
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Qiimce mrculio^ — The quiiico curciilio is much the uiost important 
insect enemy of tJio fruit of iiie quinca. Its atUck causfis the fruit 
to l)ocome 
wormy fuul 
knotty, and 
in some n*- 
gions its in- 
juri(*s may 
result in a 
lo«^s of over 
00 per cent 
of the (*r(>i>. 
Jt is con- 
troHed with 
difhcul ty. 
Th o rough 
s ]) r a y i ng 
with strong 
miiaiifut'e of 
hnid s])ray 
vhen the 
hectics tmi 
ni)i)ear, re- 
j)e:iting the 
application 
ahoutaweek 
later, is .>f value 
with eurculio eatehei's or 




Fio. 53.— reach twip-borer 
injury to peach shoot In 
KiG. 5*2.— Terrapin scale on iH'ach lwij;s. the spring. 

Injury maybe reduced also hy eajHuriug thoheetlefs 
jarring them onto sheets ])laood on the 



ground or held under the trees (p. 52). 

ItonmViCaclcd apph-trrc horcrr — ^I'lio roundheaded ai)i)le-fe'ee bor«r 
is oftien more injurious to quince thftn Ui apple. (Sftc SI.) 

PKACIf INSI3CTS. 
CONTUOI.I.KI) IIY WIN'TKU OR DORMAN'T TUKK SIMIAYIN'O. 

Smt Jo60 aml0, — The San Jose scale requires treatment on peach, 
aud the Avinter strength lime-suli)hur solution should he used on stone 
fruits in preference to oil sprays. (See "Spraying schedule/' j). SO.) 

Terrapm h^misJ — Iii »onu^ regions the terraj)in scale (fig. 52) is very 
troul)l(*some on tiie pewh and phnn. The houeydevr or exarement 
voided l>y the scaled furnisho*^ a medium for ^he growtli of a M?ick 
mold which covers the foliage and fniit^ lessening the market value 
of the latter. Lime-sulphur sprays are not effoctive against this pest, 
mul a mi^cihlc oil (p. 31) shoiild ht aj)pll«K"l in the spring just a$ the 
l)uds hegin to swell. 

Peach img-horcr} — ^The peach twig-horer tunnels into the tender 
shoots of the p«ifech (fig. 58) m Ui« sji'iiig and lat-er attacks the fruit 



1 am9«ra^«^« 9f0#i#f Vf 



* L^(mitimm niffro/mciatitm r«rg&nde. 
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Fruit injurv osjxvially conmion in California and other western 
Slala^. 'nio insect \vinl^*s as » vary small larva in burrow's in tho 
bark, in the crotehes of tdie liinl)s, where it umj be rle^troyed by 
sprayi^ tji« trees during the dormant period witb winter-stiength 
kerosene emulsion (p. 2S). Limo-iulphin- liolution, as used for the 
San Jose scale (sec •^SJ)rayings<ihodule/' p. S9), if; ^rffedtire if tppli^ad 
as the bu(te begin to fweJl in Uie spring. 

C(>NTROLLEl> I*Y tfUJIMKK SrUAYINC. AXI> OTHER MEASUKE*. 

Phmn ctgrc^Ko.^ — The little snout-bc«^tle known as tbe plum curmilio 
pnnetur(^ the fniit for ogg-biying J^nd feeding purposes, causing it to 
fall or become kiu)tty or (h^tort^^d (fig. 54). It is best controlled by 
tJie u^;e of aiSannte of Iwd. Peach grow^-^i should follow die ]>e>idi 
spraying schethdc given on page 90, thus controlling al-^o the peach 
scab and brown-rot. 'Hiese three troubles are nnich the most inij>or- 
tant on ess of the fruit and mny be largely prevented. 

Peach horcr?' -The 
j)each borer attacks 
Mi€ at or hfd6w 
the ground, eatingout 
j^atches or burrows in 
the inn#r bark (fig. 
55), and itsprc^sence is 
usualh' in(hcated by 
the exndi^tion fnMn 
the cr(n\ii of a mass 
of gum more or l(*ss 

Fig. M.— Injury by plum cureuHo to p«<ieh^. niix^l wit»h dirt mid 

frass. It is a most 

serious enemy of the ])each and t-o a less extent of other stone fruits, 
and m mort ri^ion* must be (:oiit»i-oll#d fco prt»riint dastnicfcioii of the 
trees. The application of para-dichlor(>l>enzcne to the soil about tho 
base of each tree, as described in Bulletin 79G, U. S. Department of 
Agriculture, gives satisfactory control for this species. If this is 
not done, carefnl worming (p. 45) hi tho spring and fall should be 
practiced. A related species^ occurs on the Pacific coast, for which 
worming i« recommended. 

L^sm* fmch lorer.^ — The lesser peach borer affects principally tho 
t-i-unk a:iid branches of the peach, plum, and cherry. It follows injury 
to the bark, as from the effects of freezing, barking during cultivation, 
etc. Its attacks are best prevented by avoiding mechanical injury 
k) the trunk ft.nd linil><i. Injured bark should be mi out aiul the 
exi)()sed parts of the tree thoroughly coated with suitable paint (p. 48). 
Thorougii worming (p. 45) is desirable in the fall and spring. 




» Cimotrachdus nr.mphar nerbst. 



« Sanninoidta opaUsccm n^nry Kd wards. 
* Setim "pictiim Grole and Uoblnson. 
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uuiung trees 
oiiKlrtion, by 
pnniing, etc. 



Fmit'trec harhheetle^ — Tiie fruit-tree 
I)arkbeetie, also called tlioshot^hole borer, 
attacks most fruit trees as well as related 
wiJd plants. Small liole.s arc eaten in (he 
bark, and in stone fruits its injmy is usu- 
all}'' indicated by the exudation of giun, 
often eoj)ioiisly (fig. 56). The beetles 
j)refer sickly or diseased trees, or ( hose in a 
weakened condition from any cause. 

tre(*s when tuice attacked m^y be 
quickly destroyed, and the beetla^, on ac- 
count of their abundance, arc thus often 
th(night to be the i*eal caiu^e of the 
(rouble. Injiuy is best avoided by niain- 
in a vigorous growing 
cid t i V Ali on , f «a*fei li t i on , 
Trees reoaiitly attacked 
nia}^ often 
be savtd 
by severe 
]) r u n i n g 
and fertili- 
zation with 
a nitrogen- 
ous fertih- 
zer. Thor- 
ough coat- 
ing of the 
trunk or 
br anches 
with heavy 
whitewash 
(p. 48) is 
desirable, 

as this interferes with the activities of 
the bectJes. 

PEACn KPRAYl^'C; HCfrcUL'LE.* 
DORMANT TItKE UritAYIS'G. 

Use linic-sulphur concentrate (p. IS) 
at the rate of about 7 gjdions for each 
50 gallons of water. This is f(n' the San Jose scale, and if applied 
just before the buds are duo to swell in the spring it will also ocmtrol 
peach leaf-curl and the peach twig-borer. 





Fig. 5o.— Peach borer and Its work on 
young pcaeh tree. 



Fig. 56.— Fxudations of piirn from ])cueli 
foIFowinc attaek by the fruit-tree 
bttrkb«*tle. 



» Scolytus Tugulosns Ra^iburg. 

' Dlrect'ioc^ for t-he use of funf IeId«B flimlsh«d by the Butmu of i'lftnt Indt^lry 
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Ill the eastern half of the United Stales most of the peach orrliards 
shouhl l)e given the combhied treatment of aj-senate of lead and 

self-hoil^d linie-sulphur irdx- 
tiire for eurcnho, scab, and 
l)n)wn-n>t. The latter di^ea^e 
\% more especially trotibles^ontu 
hi the South, whereas i)each 
scab is M'(>i*st in the Allegheny 
Mountain rc^gioii and in the 
Xortheni States, reach spray- 
ing is now largely practiced 
by commercial orchardists (fig. 
57) with excellent results. 

Jl'kheason v arieiies . — The 
niidsi©«soii rf^riet-i^ of peache^^, 
such as lieeveSj JJelle, l^arly 
Crawford, and Elberta, should 
be s])rayed a^ folliAVs: 

(1) With 2 pounds of arse- 
nate of lead ])aste (or 1 pound 
of ai-swirtte of lead ]iowd€r) ])er 
oO gallons of water, to which 
has been added the milk of lime 
made from slaking *S or 4 pounds 
of stone lime, il*>out 10 days after the ])etali> hare fullen, or at the 
time the calyt^ ar* shedding (fig. oS). 

(2) With self-boilml lime-sulphur mixkire (p. 25) and arstnafe of 
lead, two weeks later, or four to live 
weeks aft<*r the petals have been shed. 

(3) With seH-boile<1 Kme-sulphur 
mixture (omitting the ai-senical) four 
or five weeks before the fioiit is due to 
ri]>6n. 

Late varieties, — TheSalway, Heath, 
liilyeu, and other varieties with asimi- 
lar ri])ening period should recriv© the 
same treatment prescribed above, with 
an lulditional application of self-boiled 
lime-sulphur mixture lilone, to be ap- 
plied three or four weeks after the 
second ap])lication. 

Early vcmeties. — Ttio Greensboro, C^rfnan, Ililey, Mountain Rose, 
etc., and varieties of the same ripening period should receive the first 
and second applications only, as prescribed for mid-season varieties. 



Tm, 57.— g^pftyiiil i« GtGffi* pm^i ortSArd Ffth 
seif-boiied Km»^pJtur Hibctftir* and ars«n«lc 
or IiM^tl. 




KiG. 5S.— Youftg pefftdm *t Ifcc itaips <yt 
grovvtli \^#ti "shiiffcs'* *re feJWng; 
propw time tor first appliealioD of spray 
t<x curcullo. 
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-Cherru^sat proi)or stago of growth for first spray 
application forciirciiHo. 



PLUM AM) CIIEKUY SPIlAYip*. 

Jiipanesc ])hnns should receive the same treatment ns peaches 
liaviii<5 the saiiic rijieiuiig season. Soaj) (j). 30) shouhl he a(hle(l in 
the third iHjphaA^tiou to eii- 
ahlc the spray t ) slick to 
the smooth ])him fruits. 

Phum other than tho 
Fajiant^sc varieties sliouhl 
receive the treatment out- 
hued ill the ])eacli-sprayiii<: 
schedule, exce])t that lime- 
sulphur solution diluted at 
tliera*c of 1 gallon to 40 
gallons of water is to he 
l)ivferred to tho self-boiled 
1 i in e-su 1 ] )1 1 u r m ixt u re. 

Cherries shoul d recei ve 
the same treatment aseurly 
Tai'ieties of peaches (fig. 59), except that lime-sulphur solution diluted 
a4 tim vmiie of 1 gallon to 40 gallons of water should he used in place 

of the self-boiled lime-sulphur 
mixkire* Where leaf-spot has 
been severe this solution should 
also he used in the first treat- 
mmit. For the control of leaf- 
spot an application of tho 
diluted linie-sulphm' solution 
should also bo made as soon as 
the fruit lui:^ hocii picked. 

CIIKKKV irtSECTS. 

CONTROLLEP ItY WIKTKU OK ImjUMA>?T 
TRKK «rUAYIX(;. 

Cherry scaleJ — The chmy 
scale resembles closely the San 
Jose scaJe and sometimes re- 
quires trf^n^ftnent on clieriy. 
Lime-^ulphiu: solution is used 
as for the San Jose scale. 
Smt jyeftch sjiraying schedule 

5IG.C0.— Injury to cherries by the black cherry aphis. (p^ SO), 

CJ^ry aphis.^— The cheny aphis is a black, shiny ai^liid which 
curb tfie tender foliage of the cherry in the spring n^iul sunnner, often 
scverclv checkinjr the growth of the tre«fe (fig. 00). It winters oi\ 




1 AspMiotMX fortHsl Johnson. 
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the Ircos ill Uie ogg singe, and the young aphids upon halcliing congre- 
gate on the opening buds. Tliorough sprain ng as the buds are breaking 

withanicoline-soapKpray (p. 
40) or with nieotinc in \vinler 
strength linie-sulphur spray 
as for apple aphids (p. *S2) 
will be effeetive. Sunnner 
spmying is of oouiparatively 
little rfJue, the ins€<;te bWitig 
protected from the spray by 
the curled-up le^iives. 

CONTKOLLED BV SUMMKIl SPIIAYI?CG 
ASD OTILKU .UKASUItES. 




Fia. CI.— Egg and fuelling ptmcturefi plumeurcuJio ou 
chenrv. 



Plum atrcuiio. ^—Th^ plum 
curcuho seriously injures the 
clieiTj' (fig. 61) and with 
browi-rot is eontrolled hy the schedule of spr»y appli^ans gWm for 
the peach (p. 00), Tlie fii^^t and second treatment only fStt nm^my. 

Cheii^ frxdi Jliesr — In some parts of the 
northern UutI^I States chm-ries are ofton 
more or less infested by the nniggots of two 
^paaie? of fruit flics. There is oft^en little 
ext^iial eTidetiw of infestation, though vrell 
ripened cherries nuiy become mt>ro or less 
iskrunkon (fig. 62). Wonny cherries thus arc 
often gatliered for market or (sooking pur- 
poses, the infestation being discovered lirst 
when the ma^jgots which have deserted the 
fruit are found on the bottom of the oont^ner. 
The adult flies feed more or less before egg 
hiylng tmd, it is stated, can bo killed if the 
frdiifige \^ kq)t c*orm*ed w-ith a poison sprliT. 
A good spray for this purpose is arsenate of lead 
paste 2h pounds (or 1 \ pounds of the powder), 
chmpmolnsses 1. \ gallons, and wsiti©rk)make 50 
gallons. The fii'st application should be given 
in early June and occasionally repeated during 
the suc»ceo(ling thrc^e or four weeks, defp^nding 
upon the rains. Some cherry growei^ report 
Uiat it is unnecessary to sweeten the spray. 
Pmw shkg? — (S«e nndm* peiw', p. 85). 
Fmwh iof'ir.^ — (S«#e unda* i>aich, p. SS). 




KlO. 62,— Cherry Infostoil with 
maKgot ofclicrry fmit fly. 



1 Conotrachtlus rifnuphar Uerbst. 

» Hhagolmis cingulata Loow and UhagulctisfauBtn Ost«i*Sa<*«n. 
» Krioeampoidcs limacina Itctzlus, 
« 9m^inoMea e^mma Say 
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Chemj leaf-beetled The cherry leaf-beetle (fig. G3) occure some- 
times in cnonnous luimbci's in the northern imd more eastern States, 
atta^iking the foMage and fririt nf the 
cherry, and to a less extent the foli- 
age of the ])cach. A careful lookout 
^lidulfl be kapt for the b^etl^, and 
upon their fu-st appearance trees 
shouhl be sprayed Avith ai*senate of 
Imd at the rate of 5 pounds of the 
j>nstc (or 2^ ))ounds of the powder) 
1o 50 gaHons of water. The achUtion 
(rf If gjJh)ns of mol«#teB to the si.H*ay 
js $aid to inarea^^e its offectiTen^. 

Several of the insects injurious to 
the j)cach, already considered, attack 
i^lio the plmn, ks tJie Smi Jose »oiUti, 
the terrapin and other lecaniuni 
ticales, the j)him curculio (fig. G-1), 
ilift p^kHiuh borer, «ki. Sm '*S])rAyiug 
schechde" for control of ))lum curculio 
and brown rot (]). 90). 

Phmi Ofphidsr — Three s))eci(?s of 
])lant-lice are conunon on plums and 
often require treatment. These win- 



Fro. 63.— Cherry loaMwtl<^ and its Injury to 
foliage and fruit of t lie vli»rry. 





egg sta*,a\ 



Fro. W.— Plums showing; cgfr and feeding ptino 
tures of the plum nirnilio. 



tcr on the trees in the 
the aphids hatching in the spring 
about Uie time t^ie buds are breftk- 
ing, and later nni}' become ver\'' 
nninerous (fig. 65). In localities 
where injury is usual each year 
trees should be sprayed as the 
I > II (is are breaking, as desaribed for 
apple a))hids (p. 77). Othefi^wi^e 
it will be suflicicnt to spra}' when 
the apliids are actually trouI>le- 



' OaUrucdla cavlcollU Conle, 

3 .-l/jAi^jr/arfatf Thomas, the rusty plum aphis; Phorodon hutmili tpchruiik^ the hop aphis; MydiojHwrus 
arundinis Fabricius, tlie mealy plum aphis. 
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Kicf/,.— Tolony of ihe nisiy plum apliison plum. 



some, using 40 per cent nicotine snlphalo. thivo-fonrths of a pint lo 
100 giiHons of soapy walor, or in the sclf-boilcd linic-siilphnr mixhirc 

iind ai*s(Mnilo of load spray do- 
scrihod in the spraying schedule 
(p. 90). 

CKAI»K IHKKCTS. 
CONTrtOM.KD BY «L'MWKK fcrRAYIKG. 

Gf'ap^-hwrrij rnoih.^- — In late 
snnnnci* gnipc berries are often 
found infested l>v an active, 
greenisli ealerpillar about thr(*e- 
eif^hlhs of an inch long, the 
larva of the grape-beny nu)th. Jt is at present destrnctivc in 
nortiva-n Oliio t^) a less extent in portions of the CIniuUaqim 
and p>ic grape belts. Kii-st-brood hii'v:i> feed on the blossom or 
y(nnig fruit clustei-s. and those of the second brood injure the green 
and ripening bflHTi^ft, frffi*n so soiling tJie bunclu* that th«?y uni^t be 

carefulh' picked over 

by hand before nun- 
k#t^ng. (Fig. 66.) The 
insect is well con- 
trolled by an aisenatc 
of ImA spray af \i 
pounds of paste (or 1 \ 
p(nnuls of powder) to 
50 gallon^ df Bardie ux 
mixture, applied b\' 
Uie "tJ-ailer" method 
(ftg. 67) just ftflei- Uir 
blossoms have fallen, 
and again two weeks 
lfi.t-#r. (Sae "Spray- 
ing schedule/' p. 9S). 

Grape roohvonnr — 
'11 1 e prmeiMje of tJie 
grape root worm in 
vineyards is sli own 
by cihiin-like filing 
nuirks of the adult 
l)cctles on the foliage 
(ig. 6S). Tlie Ita^vm mmimie th% fibrous roots of t-he grape and 
cat out furrows in the laqjcr roots, stunting the growth of the 
vine, so that the foliage becomes yellowishj and the fruit may 




Kiu. <irar« injur*»d by graiM*-l3«Ty moth liir\^\ 



t Polfchroitis xittam Cl<»m«»ns 



' Fid'm viticida Walsh. 
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shrivel and fall. It is a serious post in the Erie-Cliaiitauqua and 
northeni Oliio grape districts and requires annual treatments to 
keep it reducod he- 
low injurious nuni- 
hers. Si nee the 
heetJei^ fesd on the 
leaves (hiring early 
summer and hefore 
igg laying to any 
oxtent, they may he 
controlled hy the use 
of arsenical sprat's 
applied in Bordeaux 
mixture, as for the 
herry moth, as de- 
s(jril)0(l in the s])ra3'- 
ing schedule (p. 9S). 

Grape leafhop- 
per J — Tlie grape 
Icaflioppor is a small, 
agile, whitish insect, 
with red and yellow 
markings, often noted 




T-iG. fi7.— SprayiiiK timpm bytM '*iMihw rfmiKKl, iliorm|)ray 
ro<l boiiin held i n I lie hand . Ifw«wiry In ©ITminf Uior«i|;li trtnt- 
m«it for prai)«-l)0rry motli aiifl gmiw Iwiniopimr. 



as ahundant during summer on the lower mdme of grape le#ives. 
It feeds hy suckhig juieCs from the leaves, and its puncturo^s cause 

thefohage tohecome hlotched 
I with whi^ (fig. 69) A-nd kter 
to tuni hrowii, and many of 
the leaves fall from the vines. 
Thi^ injury inkfi-feri^ witJi the 
proper ripenhig of the fi-uit 
and prevents normal vine 
growtrh. The insect is a 
pest of nuicli importance 
on American varieties of 
grapes throughout the 
country generally, and espe- 
cially in the Great Lakes 
dista-iot*, ^ind ako on vhiifer^ 
varieties in some regions of 
the West. It is controlled h\' 
the use of one-fourth pint of 
40 per cent nicotine sulphate 

FiQ.68.^^iaraotPristiocIiain-likc feeding marks of adults ^ n r 

of tiicgraiw root worm. 50 gallons of soaj^y watcr or 




' Typhlocyba comes Say. 
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Bordeaux mixture. Tho flrst applicalion should be made when 
the wmgU^s hoppers or lunnphs of the fii^^t hrood are ])roscut in 
hvrg^ nunil)^s (in the North this will he in late Juno or early Jul}'), 
as can be dotonuined by exauiinatiou. The nicotine should be used 
in the arsenate of load and Bordeaux mixture spray, described in 
the spraying schedule (p. 98), and the ''trawlftr" m^hod of appli- 




J.*,o.a»-Moiilwl iipi>cjinincc of prai>c It^ f following fiG. 70,— Ro?w-elAfer, or "ro^ I>UK": Beetles 
rtiiack by aie prar^ Icaflioppor. aiiacklnj; chesiniit blossoms. 

isli-brown beetles, about one-half incli long, known as roscH^hafors 
(fig. 70), often put in ai)pear?»^H»€ in krge numbers ntxmt ihe limo of 
bhTssoining of the grape, roses, and many other garden llowei^s, strip- 
ping the plants of blossoms and foliage. They feed upon a large 
tjwiety of i)lantii, and \t\m\ f ^rf ^tnuliwi^ do mucli dtwm^e in spite 
of treatment. 'Hiorough spraying upon first appearance of the 
beetles is rooonnneuded, using arsenate of lead, 5 pounds of the 
piuite (or 2k pound*^ of Vhe pl^wd^r) f6r •Sw-h 50 gallons of wator, 
xep«iiAiug Um5 »ppKcifctioci m iimmMf to keep the plants coated 



1 Mmeroiacffim viAspinosui Fabricius. 
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with poison. Hand pickiu*^ of bodies in the early morning may be 
praclie^d on a small scaJe, and bagging (rlioice |)lants with nioscpiito 
itlSbting ako inay be resorted to. 

CfVape leaf-folder}— Gv xx\yQ 
leaves are often rolled or folded 
o\'^ (fig. 71) by an actife, grass- 
green caterpillar about three- 
fourths of an inch long, the so- 
(.'all«d grape loaf-folder. Within 
the folded leaf the larv'a) eat out 
the soft leaf sul>st*ince,and when 
numerous may cft-tme more or less 
defoliation of the vines. The larva* 
of tJie fn^st brood appear on the 
fine^ in early summer. Well- 
sprayed vineyardsare notseriously 
t4*()ul)led by the leaf-folder, and its 
injuries are usually eoiTfined to 
the home vineyard. Spraying 
the vines with arsenate; of lead 
whc^i the larra) are first in evi- 
dence will keep them in check. 
Hand picking of infested leaves or crushing the hvrv^c in the folded 
loAve« is pracrticjvble where only a few r'mm are intcdred. 

lufjhi-spoiifd forester.' -The caterpillar of the moth known as tlic 
eight-spotted forester feeds on grape foliage and is sometimes nnich 

oomplftinod of locally. 
The full grown caterpilln r 
(fig. 72)isahout 1 J inches 
long with transterse 
black and onmge stripes 
or bands, and there is a 
disUnot hump nm^r the 
hind end. Larvic are 
present on the vines from 
early June unt^il about 
August. They may be 
controlled by the use of 
aitonat^ of laad, a$ de- 
scribed for tJiQ grape leaf- 
foldcr. 

Grapemw Jhck-h^^i.^^A Siuall stely blue beetle iff\m\ nWf^iks 1?hfi 
swiiliiig buds of the grupe iu the spring. The larvic of the bc^liit 



Fig. 71.— Work of prai>c Icaf-foldcr on prapc leaf. 




1 Dmmmftmwnlk Iinbnir. 
40579*— U— Bull. mS~ 



» AJfpia oetormmlaia Kabriciiis. * I fa It tea ckalybra Uligw 
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lat^r feed upon the folingo. Whoro injury In* this post, known as the 
grapovine (loa-I)ootlo, has haon prevalent or is U) bo expected, vines 
should he sprayed, as the hnd» arft swcvlhn*];, vfith Arse?iuite of latd — 
:\ pounds of paste or I V pounds of powder to oO gallons of water or 
fungioidc. This insect usually h kept in abock by the ai-senatc of 
\mA nml ill th® ftrit mid iKK*ynd ji^fri>lic*tdiMi of Uie spi-ay sch^Iul« 
(p. DS). This dt^troys the liy-vii. 

Fi7\<f (tppVicntio)t,— Ahont a week before the blossoms have opened, 
or when the shoots have become 12 to 18 inches long, spray with Bor- 
deaux mixture 4-3-r)() (p. :^f>) for funi^oiis diseases, adding 2 trf) 

pounds of ai'senato of lead paste, or one- 
half that (pnmtity of the powdered form, 
for the flea-beetle, the rose-chafer, etc. 

Second applicaiion.—^wi^i after the blos- 
soms have fallen spra}' with the same nni- 
torials aK hi the fu'St application for tli(» 
same fungous diseases and insects and for 
the grape-herry moth, grape leaf-foldcr, and 
adults of the grape root worm, by tJie 
"trailer" method (p. 05, fig. G7). 

Tliird applicatUm, — About 2 weeks later 
use l^ordaiwfi: mbcVur# 4-3-50, ftitiaiii4« of 
lead paste 2 to 3 pounds, 40 per cent nico- 
tine sulphate \ pint, to 50 gallons of spray 
mixture, for fungous disiw^os, berry moth, 
eight-spotted forester, grape leaf-foldei% 
grapevine nphisj-graperootwonn, and grape 
leafhoppoi'. To dasti'or tJi^limfllopper, di- 
rect the spray against the lower surface of 
theleuves. To control the berry moth, thor- 
oughly coat the grape bunches with the spnvy bf the trailer method." 

Fourth a pplivai'ion, — About 10 days later, or when the fruit is 
neaily grown, if hlaek-rot or mildew are still appearing, spray with 
neutral coppm* sulpha4-« or vwdigris ^ at Urn rji4»e of 1 pound tio 30 
gallons of wat^r. 

CIJItltANT AND GOOSEHKRRY INSKCTS. 




Fig 



r;l.— hnporl (Ml ciirniiK worm aiul 
iu injury to »urran( Umf. 



CONTKOI.LKI* BY WINTKR OR I>OItMA.\T SPRAYINC. 

The San Jose and certain related scales are frequently present 
ill iajuriciiy* numbeis (Ui mirrajit and gooBeherry plant-ii, the fii'tt uUMi- 

» nirpctious for uso of fmiglcklcs fiirnfesht<I by Uurcfui of risint Imhwlry. 
' M icrasijih u m iUi noirnsis Sh Imer. 

* Wrdigris is basic aceta(o of coppw. 

• Aspidiotui pernkiosiu Comstock. 
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(loiiod ospccially oft on roqniring fcraainiwik Wfaitiin- slJ'^igth lime- 
r^iilphur solution is otroctivo and should ho nsftd as diro^kid for tho 
control of this insoct on fruit tivos (p. 70). 

COSrilOI.I.KIt HY SI MMKK SI'ItA'V NG. 

Jmjtortid vunant vorm,^ — Tho iniporlcd cumuit wonn wlion fiiJl 
grown about thre^o-fonrtht of an inch long, unifonnl}' gro(Mi, but 
yellowish at the ends. Young larvic arc covered with black spni; 
and thclioad is black (fig. 73). They attack both ourrauts and goose- 
berrim, a^^patiring on Uia plants shortly after the Imrm are out in 
I ho spring, focnling at fii^st in colonics but later scatt(M'ing over the 
plants. Currant worms are voracious feeders aiul (piickly strip the 

plant.s of foliage, 
lusico treatment 
should be giv«j 
pmmptlyupon thgir 
discovery. Anottliai' 
brood of hu-rnD np- 
peai-s in ftailj mm- 
mer, aiul some sen- 
sons the4-e mar be a 
partial third brood. 
Tliese insects arc de- 
stm3-od readih'with 
an ai'senical, sprayed 
or dusted over the 




Kio. 71.— Currant lonf ciirlctl hy (he nirrant apbis. 



plant^^-. Kffort diould be made to destroy the fii*st brood an<l prevent 
r injury. In tre^ating thc^o<'ond brood whon the fruit i^ rij)oning, 
powdered hellebore sliould boused; diluted 5 to 10 times with flour 
or air-slaked lime, or as a spray, 1 ounce to 1 gaJlon of water. 

C^rrmt aj^Jiisr — ^Tho currant aphis cnrk the ^tminal lo^vff^s of llm 
currant aiul goosebeny, especially the red currant, its pr(^seIu•c 
resulting in little pits or pockets on the lower Icjwf surfacjc (fig. 74). 
A reddish color usually develop^; on the upper surface of injurf^d 
leaves, which is visible some distance awav. This aphid is easih* 
controlled hy spraying tbc ])lants as tho loaf-buds arc opening in the 
spring, ti^lis dt^troying tho young stom-motliei?;. Tho 40 ]>er cent 
nicotine sulphate-soap sjjra^* should bo used, or kerosene emulsion 
or fish-oil soap wash. In spraying latter in the season the liquid 
should b(i dir©(;t.e(l .^^gainst liim irtS«(>t* on luwm- hirfnxwi of fch© 



How To Do It 

T\0 YOU WANT practical suggestions on how to 
*^ build a silo, a hog house, a poultry house, a 
potato-storage house, or how to make a fireless 
cooker, or other farm home convenience? Are you 
seeking ideas on how to prepare vegetables for the 
table, how to care for food in the home, how to bake 
bread and cake and other appetizing foods in an 
efficient and economical manner? Is there some 
practical question about your corn or wheat or cot- 
ton or other crops, or about your poultry or live 
stock, to which you are seeking an answer? The 
answers to thousands of such questions, and prac- 
tical suggestions for doing thousands of things about 
the farm and home, are contained in over 500 Farm- 
ers' Bulletins, which can be obtained upon applica- 
tion to the Division of Publications, United States 
Department of Agriculture, Washington, D. C. 



